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(Cleveland City Forge & Iron Co., 


CL EVEL AND, O. 
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The only reasons that higher prices are being constantly 








paid by the ost prominent steam users in the United 
States for Cahall Boilers are—that they are better made, 
last longer, cost less for maintenance, show a higher 
efficiency and make drier steam than any other kind. 
Send for illustrated catalogue. 
Cahall Sales Department, Pittsburg, Pa. 
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; We Make_——_. 
3 COR'GAT'G ROOFING re adapted On ve arious yoy gee h os Ww ane houses, 
ore ooms ories 1¢ Shops, Foundries 
3 V CRIMP ROOFING. vators, Flour Mills, and whe — r a ved watt -~" fire 
7 ROLL CAP ROOFING. protection is needed. 
@ SIDING. i — 
2 CEILING. The Cincinnati Corrugating Co., 
3 STEEL LATH. Box 545, PIQUA, O. 
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tree trom “ drossing.” 


so cts. per 1b.; 
order. 3,000 References. 


SWARTS METAL REFINING CO., 


HONEST BABBITT METALS. 


* We do not claim that we are supplying ten different 
Metals are used by more than three thousand leading Consumers in UNCLE SAM'S own country. 
They are invariably uniform, reliable, contain only pure and best material, remarkably fluid, and 


PRICES TO ALL —XXX Nickel Babbitt 24 cts. per Ib.; No. 2 Grade (for general shop use), 
F. O. B. your depot, on your customary terms. Any special mixture of metal made to 


merts with Babbitt Metal. Our 


Office and Works, 
20 N. Desplaines S8t.. 


Chicago, il. 





ENTERPRISE BOILER COMPAN 


YOUNCSTOWN, O. 


POWER TRANSMISSID 


THE UNION BOILER TUBE CLEANER CO. 
231 Penn Ave., PITTSBURGH, PA. 
Has set the acknowledged standard for the world 
for removing—by power driven mechanical 
idevices--all conditions of scale from all makes of 
Water Tube Boilers—curved as well as straight 
tubes—also from pipes and tubes used in indus- 
ferns enterprises. We have the only Flexible 
haft of Remarkable Strength and Phe- 
momenal Durability under Great Stress. 


Blakeslee Steam Jet Pump. 


REASONS FOR ITS USE: 









; 1. — ea 2. Is independent of 
ejengine. 3. Will pump sandy or impure 
water. 4. Have no valves and no wear. 


5. Not subject to aw: | 6. Economy 
and reliability. 7. All parts inter- 
changeable. Write 


BLAKESLEE MFG. CO., Du Quoin, fil. 








CLEVELAND, 0. 










W. S. ROCKWELL & CoO., 


OIL FURNACES. 


Cortlandt St., New York City. 









It pays to advertise in 


WA: JONES FOUNDRY MACHINE 
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PIC IRON & COKE. 





THE PRON TRADE REVIEW 


Draught Stacks, Blast Furnaces and 
Heavy Plate Work a Specialty. 
Write for Estimates. 


> an 
Ss . WLEBSTER /IRE BRICK Co r/ ® 
© 5 | sour weester.. = 
* » §CIOTO CO..Oni0. 

: BLAST FURNACE, ROLLING MILL, cn 
© | MALLEABLE 1RONLAND UME Kit BRICK, > 
G ~ | BEST ON EARTH 3 











Chicago Drop Forge & Foundry Co. 


Works established 1880. 


DROP 


FORGINGS 





of All Kinds, 


KENSINCTON, ILL. 


8@"38 minutes South of Chicago by Ills. 
Central R. R. Suburban trains. 





ROCERS, BROWN & CO., 





CHICAGO, 





See adv'’t on page 22 Cincinnati oO. 
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FORSTER, WATERBURY & co., 


HICM GRADE 
MALLEABLE CASTINGS. 


ILL. 


Works Office. 
FRANKLIN PARK, 365 Dearborn &t., 
tltnois. CHICAGO. 
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“2, \\\'- 


es CUS aadons 
- Rey 


SOoris 


oH 


108 W.WasHincrTon 








Lathe and Planer Tools. 


50 styles and sizes. For Turn- 
ing, Planing, Boring, Cuttia 
Off, Threading, Drilling — | 
—_ > Saved time and tool 
steel, Thats money. Weare get- 
ting out a lot of new tools. 


Send for Latest Catalog. 
ARMSTRONG BROS. TOOL CO., Chicego, tl. U.S. A, 
















If you find a buckle in gal- 
vanized iron, it isn’t Apollo, 


we guess. If it is, send it 


back to your jobber at his 
expense, 


Apoilo Iron and Steel Company, Pittsburgh, 


The Bourne-Fuller Co.. 
DISTRIBUTORS OF 
APOLLO PRODUCTS. 
Cleveland, O. 


BRISTOL'S 


RECORDING INSTRUMENTS 


For Pressure, Tem ture 
and Electricity. 
All ranges, Low Prices and 
fully guaranteed 
Send for Circulars and Speci- 
men Charts. 


The Bristol Co., Waterbury, Cenn, 











@WORKS, SHARON, MINES, CLEARFIELD CO., PA. 


James V. Rose, 


.... PROPRIETOR 


SHARON FIRE BRICK WORKS, 


Contractor in Fire Brick Construction, 
Manufacturer of High Grade Fire Brick. 





ANALYSIS: 
Brick Red Clay. 
Silica ....... 54.5 Silica Sema 
Alumina 44.20 Alumina.......... 39.00 
Loss on Ign Loss on ) Sgn wel 3-20 
Iron oo++--- IS Iron. eos 2 &S 


SHARON, ‘PA. 
Tin Mills F. R. parpea Sons Ce. 












CLOVER LEAF BRAND 


See Page 30. 


CALVANIZED SHEETS. 


See page 46 
STRUTHERS IRON & S, EEL CO., 
Struthers, Ohio 














MACHINE AND CARRIACE BOLTS, 


ENDS, WASHERS, 


MANUFACTURERS OF 


HOT FORCED AND COLD PUNCHED NUTS, 
Catalogue and Prices on Application. 


ETC. 





THE UPSON NUT CO., Cleveland, O. 


LAG SCREWS, BOLT 
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Fittings 
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Valves 
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Plumbing 
Goods 
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Catalogue 
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Riveted Stel Pipe, op The WM. B. POLLOCK co. sit For 
"Receivers. with Inquiry please give ad. No. 6. YOUNGSTOWN, 0. aati al 
MALLEABLE CASTINGS. REED F. BLAIR & CO. [= - 

rather oes LEWIS BUILDING, PITTSBURG, PA. yANG) LT M [ 
BIKE STEEL CASTINGS, Ores, Coke, Pig Iron, amiese : 


ingot Moulds, 


Ferro-Maneanese, Etc. 
Brier Hill Portiand Cemert. 
CRUS“ED LIMESTONE. 


Advertise in the IRON TRADE REVIEW. 


Will Not Harden in Brazing. 


CARBONIZED BIKE STEEL CASTINGS, 
- Will Temper Like Tool Steel. 


ACME MALLEABLE IRON WORKS, 
Buffaio, N.Y. 
























ur specialty is the building r 

; iced, labor- 
MILLET S PATENT CORE OVEN minett Core Oven Co. Brightwood, Mass. Pio a pee. —_ 
=———4 Best Anti-Friction Metal for all machinery bearings | from one point to another a 


Sm For highs it Ss m cov 
4 ws peed and heavy crushing weight it ha no > lowest possible cost. We 










pect ANTI THEO. HIERTZ & SON, Sole Manufacturers, field. 
30th St. and Park Ave., St. Louis, No. 
Manufacturers all grades ay gen ay * Bar Th Her Lead, Lead Car Seals, Pig Tin, Pig Write us. Catalogue « 
t te 
a antimony, Copper, Spelter, etc. | application. 





THE AULTMAN COMPany, 


The Chemical Analvses of ron, $4.00. 908 South Market St., Canton, Ohi 
us 








AIR COMPRESSORS 2"""" 


air. Each machine oputoped with the most 
nd for new catalogue. 


| 9 Standard 
Types 


Covering the requirements of every application of compressed 
improved accessories relating to the economical production of compressed air. Se: 


|B Ingersoll-Sergeant eo:, sors 


CO., New York. 
MACNOLIA METAL .?siiik:: 


Beware of Imitations. 
Genuine Magnolia Metal is made up in bars of which this isa facsimile; 


Coal Cutters, The . 
Pohle Air Lift Pumps. 


Rock Drilis, 
Stone Channelers. 


The Bourne-Fuller Co., 







The name and trade 
IRON, STEEL The mame and trade mark erp ng 
AND > in United States” and "Pa 
tented June 
PIC IRON. are stamped on the under side dai 


Owners 
MAGNOLIA METAL CO., (“Smncc.’) 266-267 West St., New Ye 
Cleveland, 1s South Water St. Chicago, 28: Dearbern St 
Pittsburg. 723-725 Liberty Ave. Boston, 170 Oliver St. Montreal, Board of Trade Baltg 
Magnolia Metal is still selling at the same price it has always sold at—no advance, 
Q. « Cc. COMPANY, Chicago, exclusive agent for raiiroad trade for U. S., Canada and Meike, 


26 Cortlandt St., NEW 


Cleveland, - Qhio. 
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BAIR MSS 


DRILL MOUNTINGS. 


For every application of Compressed Air Power. 





THE ROBERT W. HUNT & 
Bureau of Inspection, Tests and 





Capit Aooress “METALFAC-CHICAGO"ABC Cooe 


E.H. STROUD & CO.. 


All Sizes. PITTSBURG : CHICAGO; new 
Standa d KY Puts ary > oo rt i pry 1 a 
° o ~ 80 8 
. ‘ 4 The Products of and Siapyplacs for roReports of steel rails, pes bars, 
cial atterns. « IRON - STEEL: TIN-PLATE - BRASS wheels, axles, etc. Chemical 


is of ores, iron, steel, oils, water, etc. 

boratory—Test of metals, drop sy 
of couplers, draw bars, etc. 
boilers, engines and locomotives. 


‘WORKS. 


COPPER ‘LEAD - 4. - ZINC 
I6 La talle Sheet ~J00 Nilteam Sbraet- 


Highest Degree of Perfection. 


- bong Experience. 
Recognized Leaders. 


RAND DRILL CO... 


100 Gronéuey, NEW YORK. 
Monadnock Biock, CHICAGO. 


CHICAGO. NEW YORK. 


F. A. EMMERTON. 


Analytical Chemist, 


AND METALLURGIST. 
Ores sampled at lake ports, mines and furnaces. 























Mines and Metallurgical examined. 
made of Ores, Metals, Fuels, Railroad 
and Foundry Supplies, etc. 

® Bratenahi Building, CLEVELAND, O. 


siamsizecs made of Metais Ores, Fuels and sup John T. Jones & Co., 


orks and Foundries.| Mines, Prospects, lorations and Mineral 

Gres eampied ot = led at mines, furnaces and lake ports. | | Lands, examined, ed, practical tests made 
adeles furnished to operators ore of Blast Furnaces and reported. Reliable and gractice! sampling 
Steel Works and Foundries, | done. Chemical euatvets made. All work done 
Mining | by ractical expert. Best of reference as to ex- 300 
ence and reliability. —— 


Analyses 


O. TEXTOR, 


Chemist, Metallurzist 
and Assayver. 








Yards, Chicago Heights. 
lron and Steel Sea} 


FOR SALE, Prompt Shipmett, 


500 Tons No.1! Cut Mill, 
* Axle Turnings, 
Iron Axles, 























. re ELAN o. 
168 Superior St CLEV D. Fo npg a too“, Irom Axles 
MonTAUK BLOCK, CHICAGO, ILLS 200‘ Basic O. H, Scrap 
ABC OF IRON, | a ites new ih Eo 
NOW $1.00. | | Subscribe for THE IRON TRADE REVIEW | In answering mention paper. 
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THE WEEK IN IRON CIRCLES. 
THE MARKET AT LARGE. 

Sales of the old-range Bessemer ores of Lake 
Superior began on Monday of this week. While it 
is not to be expected that the scramble of last 
spring, when prices were about $2.50 a ton lower, 
will be repeated, large contracts have been entered 
into in the past few days, and in the case of some 
large producers the bulk of their output for 1900 
has been sold. Mesabi Bessemers, as predicted, 
did not follow the lead of Biwabik at $4.25, but 
have sold on a basis of $4.80 for Fayal. Eastern 
furnaces have been in the market, but as heretofore 
are rather letting Central Western buyers set the 
pace. Imports of Cuban and other foreign ores 
will be on an enlarged scale next year, but even 
with 250,000 tons from Cuba and 200,000 tons from 
Newfoundland, and increased shipments of low 
phosphorus ores from Mediterranean ports, the 
total will be but a fraction of the wants of the East, 
apart from its local ores. Furnacemen who had 
intimated that ores could be had from other than 
Lake Superior sources at 1 cent a unit below the 
price fixed for lake ores, have been buyers in the 
Cleveland market the past week, though not for a 
full 12 months’ supply. The scale of ore buying 
thus far, in the iron market’s quietest month of the 
year, is taken to indicate the general confidence in 
the continuance of substantially the prices of to-day 
for pig iron and steel. Some effort has been made 
to gauge the condition of the foundry trade and its 
outlook. Reports show that stocks of pig iron in 
foundry yards are light, that foundries see indica- 
tions of an increase rather than a decrease in their 
business in 1900, at high-level prices, and that large 


requirements of foundry iron for the first half of 
1900 are yet to be met. Production of pig iron is 
increasing with each month, but calculations of out- 
put of newly started old furnaces have been disap- 
pointed in a good many cases, and promised deliv- 
eries based on estimated production may show some 
defaults. A factor that will be more in evidence 
next year is stoppages for repairs, many furnaces 
having been driven this year to their utmost, and 
relining and repairs postponed, to take advantage 
of rising prices. When high-priced raw materials 
come in, and profits are lessened, shut-downs can be 
better afforded; and in many cases they will come be- 
cause they cannot be putoff. The week has brought 
no changes in prices and the indications are that 
the quiet period of the year will be marked by 
neither advance nor decline. The fact that the 
leading consumers of iron and steel—railroads, car 
works, ship yards, bridge and structural works, are 
supplied with work for so many months of the new 
year, is taken as an indication that expectations of 
any general weakening in prices due to the lull in 
new buying will not be realized. 








PITTSBURG. 


Orrice or The Jron Trade Review 
705 PUBLICATION BUILDING, Dec. 13. 


The iron and steel market has relapsed into a state of de- 
cided dullness. The condition is no different from what 
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should be expected in December, but following upon a period 
of such unwonted activity there are many who seem to think 
that the dullness is out of place. The market is being held 
steadily because there are now in the trade forces which can 
exercise a control which in former times was lacking, and 
the developments which are taken as signs of weakness are 
all of a negative character. Nothing positive has occurred 
to presage a general break, and the absence of demand m: y 
by the easiest transition be replaced by decided activity which 
will at once wipe out the impression created in the past two 
or three weeks. 

The most marked change which has come over the market 
in the past month or two is in the relation of prices for near 
and future delivery. Two months ago much higher prices 
for prompt delivery were the rule; now many prices made 
for quick shipment are made where contracts covering the 
first half of next year would be refused at the same figures. 
This is particularly the case with plates and sheets. It is 
not true of Bessemer pig iron, while with billets and co- 
ordinate products prices are about the same for near as fu- 
ture delivery. 

Price changes during the week have been unimportant. 
Bessemer pig iron is strong at former figures, while there is 
practically no market in billets, and sheet bars are firm at 
$36 to $37. In steel bars the market is fully as strong as it 
was, while sheets are fully as weak as they were. In plates 
prices for nearby deliveries are unchanged, but for later 
deliveries the mills are showing signs of stiffening and in the 
course of a week or two higher plate prices may be seen. 
As spelter has advanced, it is likely that galvanized sheets 
will take an upward turn. : 

The resignation of Mr. Frick as chairman of the board of 
managers of the Carnegie Steel Co., Ltd., announced last 
week, has been discussed with a great deal of interest, and 
has given rise to a great deal of idle speculation as to his plans 
for the future. It can be predicated with certainty that the 
stories which have been going the rounds are only guesses. 
It is learned on the best authority that the five-sixths interest 
in the Oliver Iron Mining Co. is irrevocably tied up with the 
Carnegie interests, while the ore arising out of the Oliver 
one-sixth has been sold to the National Steel Co. for a term 
of 20 years. Thus it is certain that whatever project is on 
foot cannot be based on any of the Carnegie-Oliver ore hold- 
ings. Itis probable that something definite in regard to 
the real scope and purpose of the Union Steel Co. will come 
out from an authoritative source within a week or two, and 
itis probable further that Mr. Frick’s name will be con- 
nected with it, but nevertheless it is claimed that Mr. Frick's 
pecuniary interest in the Carnegie Steel Co. will not termi. 
nate in any event until the company is reorganized in 1901. 
At the present time, however, rome changes in the personnel 
of the management of the comvany are being arranged, and 
their announcement in the near future cannot but be re- 
ceived with great interest. 

The Western Pennsylvania and Eastern Ohio Freight Traffic 
Association ata meeting yesterday, referred to elsewhere, 
advanced coke rates, taking effect Jan. 1, from 55 to 70 cents 
to Pittsburg, from $1.10 to $1.29 to the valley, and from $1.40 
to $1.50 to Cleveland. In limestone an advance of 5 cents 
was made. An advance in the ore rate effective May 1, is 
under consideration. 

Pic Irnon.—The situation in Bessemer continues very 
strong. About 10,000 tons have been sold for delivery before 
April 1, and another block, which will fully clean up all the 
available Bessemer for the first half, is under negotiation and 
part has been sold. The price is very firm at $24, for the 
first half of next year, or $24.90, Pittsburg. Third quarter 
iron has been sold to a limited extent, but there is less inter- 
est in this delivery. Meanwhile the time to the third quarter 
is lessening and when furnaces are called upon for third 
quarter iron it may we'l be that they will get better prices 
than had they sold more during the past month. | In foundry 
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and gray forge the situation is strong, but unchanged. We 
‘quote prices as tollows for first half of next year, but except 
in the case of Bessemer these prices could probably also be 
done for December: 











SEL A A TET $24.00 to $24 25 
nO ncacinenemndebaibibebisdveemeniiiiiantes 24.90 tO. 25.15 
No.1 Foundry 23.75 to 24.00 


No. 2 Found ry.......006 0000+ s+ 23.00 tO 23.25 
No. 3 Foundry... = 

‘Gray Forge, valley furnace... 
Gray Forge, Pittsburg 21.00 to =. 21.50 








Stex.t.—There is very little doing in steel billets, as there 
is not much inquiry. The billet market has so narrowed 
down, as has so often been predicted in this column, that it is 
frequently the case that there is really no market price. The 
bulk of the tonnage which still changes ownership goes to so 
few_interests its sale is surrounded by special conditions. 
_We quote Bessemer billets at about $35 m:<ker’s mill, for 
either near or forward delivery. Open-hearth billets are 
unchanged at $45. -Prices on sheet bars are very firm at from 
$36 to $37, and it is understood that nothing can be done 
below the lower of these figures in any case. 

FERRO-MANGANESE.—We quote domestic 80 per cent ferro 
unchanged at $roo. 

Raits AND TRACK MatertaAt.—The rail market is rather 
quiet. In track material there continues to be a fair demand. 
Prices remain as formerly quoted on rails and track ma- 
terial as follows: Rails, standard sections, over 200 tons, $35; 
100 to 200 tons, $37; car lots, $38; less than car lots, $40; 
light rails, 25-pound, and less than s50-pound, $37, all f. o. b. 
mill, Pittsburg; track material — Spikes, 2.50c; track bolts, 

. square heads, 3.60c; hexagon heads, 3.85c; splice bars 2.50c to 
2.60c; links and pins, 3c to roc. 

' Bars.—The market for steel bars is strong but not very 
active. Nothing below 2.25c can be done in this district, for 
good orders and desirable delivery, while for small lots and 
quick shipment higher prices are obtained, up to 2.35c or 
2.40c. The Western market is scarcely on a parity with the 
Pittsburg market and prices made there are being met by 
Pennsylvania mills. The minimum which can be done at 
Chicago is understood to be 2.35c, and as the freight is 18c, 
this is below the parity. Iron bars from all muck stock are 
a trifle higher than steel bars. 

STRUCTURAL MATRIAL.—No meeting of the beam pool has 
yet been called, but it is expected one will be held in a short 
time. There is no likelihood of a change of prices either 
way and the present proportions in the various lines hold 
together very well so that no re-adjustment of prices in any 
way is expected. There continues to be a fair inquiry for 
the season, and prices remain as follows: Beams and chan- 
nels, 3 to 15 inches, 2.25c; 18 to 24 inches, 2.35c; tees 2.30c; 
zees, 2.25c; angles, 2.25c. Universal mill plates, 2.soc to 
2,75c, according to delivery and size of order. 

Pipes AND Tuses.—There is nothing new to report in this 
line. Demand, both foreign and domestic, keeps up very 
well for the season. We repeat former quotations as follows: 
Merchant pipe, 50 and two ro’s for car-loads delivered within 
the specified territory; well casing, screw and socket joint, 
37%; inserted joint, 32'4, with an optional 5 per cent to 
dealets only; boiler tubes 1&%-inch to 1%-inch, 40 per cent 
off; 1%-inch to 2%-inch, 50 per cent off for iron, and 55 per 
cent off for steel; 23/-inch and larger, 52% per cent off for 
iron and s5 per cent off for steel, with 5 per cent additional 
in carloads, less than carloads being f. o. b. mill. 

P.Lates.—The plate market is still decidedly weak, and offer- 
ings are being made at considerably lower figure than some mills 
would accept. Prices for delivery in some districts are bet- 
ter held than for delivery in others. A slight tendency to 
stiffen on prices for late delivery is being noticed, and if this 
becomes more pronounced the present unsatisfactory state 
may be lived out. It is generally recognized that plates are 
¢0o low in consonance with other lines. For the present we 
quote prices unchanged as follows for either pronpt or next 
year’s delivery: Tank plate, under say 50 inches in width, 
2.40¢; over 50 inches; 2 50c; very wide plates, 2.60c; shell 
steel, 2.60c to 2.70c; flange 2.70c to 2.80c; and fire box 3c 
to 4c. 

Sueets.—The sheet market continues to be the most un- 
satisfactory in the list of finished material. But the low 
prices are generally admitted to be due to the existence of 
some low contracts which had to be worked off on sheet 





December rq, 1899 


bars, and therefore there should be an improvement, as the 
sheet bar mills have only a few thousand tons of bars on 
their books now which were sold at really low prices, Some 
contracts have lapsed because the sheet mills could not take 
the steel. We quote No. 28 gauge sheets one pass through 
cold rolls, unchanged at 2 95c to 3c, and the lower of these 
prices could not be shaded materially, except on a very 
desirable specification. Galvanized sheets continue at 75 
and 5 to 75 and 10 off with a 15-cent freight allowance, but 
as spelter is higher there may be an improvement in prices 
for galvanized sheets. The price has only about 25 per cent 
to fall to meet the lowest price on record, about 80, ro and S. 

Spe_ter.—The market in spelter is considerably stronger, 
and we quote prime Western grades at 4 70c to 4.75¢, Pitts. 
burg. This is an advance of about $6 a ton since last week. 

Otp MareriAt.—This market is rather dull, and prices are 
irregular, but are not quotably changed from last week. We 
quote as follows, Pittsburg, gross tons, except where other- 
wise specified: New Bessemer melting stock, $26 to $27; 
basic open-hearth scrap, $28 to $30; steel rails, mixed 
lengths, $22 to $23; short lengths, $23 to $24; iron rails, $29 
to $31; cast borings, $14 to $15, net tons; cast scrap, $18 to 
$20; No. 1 wrought scrap, $24 to $25, net tons; busheling 
scrap, $16 to $18, net tons. 

Coxe.—The coke market is rather quiet, but there is a 
good tonnage of foundry changing hands for next year. Pro. 
duction keeps up ata very strong pace. We have already 
noted the advances in coke freight rates, to go into eftect 
Jan. 1. The advances range from toc to the valleys and 
Cleveland to 25c to Chicago, but there has been no objection 
on the part of the trade as conditions fully warrant the ad- 
vance, We quote standard Connellsville furnace coke at 
$2.75 to $3 for furnace and $3 for foundry. 

CHICAGO. 


Office of The Iron Trade Review, 
1522 MONADNOCK BLOCK, Dec. 13, } 


The general situation has changed very little in the week. 
The sales of iron and steel were not heavy, and are not ex 
pected to be large before Jan. 1. Sellers geerally are looking 
for a considerable buying movement within a short time after 
the first of the year, and predict higher prices on some classes 
of material as soon as it comes, 

Pic Irnon.—Nearly all the business closed last week was of 
the small order variety. The demand is entirely in lots of 
500 tons or less, and is not likely to increase this month to 
any extent. There are some inquiries in the market for 
larger quantities, but buyers state that they will not make 
purchases until some time in January, after the annual stock 
taking. Furnace agents seem to be very firm in the belief 
that prices will be higher, if any changes are made, after the 
January buying commences. Such iron as can be had for 
immediate delivery sells for quite a little advance over the 
quoted prices, and as a matter of fact there is very little iron 
for prompt shipment to be found. Furnaces are nearly all 
sold up for the first six months of next year on some grades 
and scveral furnaces have absolutely no iron for delivery be- 
fore July 1. Foundries continue to run full, and are pressing 
furnaces hard for shipments on old contracts. The shortage 
of cars has delayed the furnaces in many cases. There have 
been no changes in quotations in the week: 

Lake Sup. Charcoal....$25 50 @$26 so ; Southern Coke No. 3...$21 00 @§$22 00 
Local Coke Fdy. No.1 25 00 @ 25 50 Southern No. 1 Soft..... 23 00 @ 24 00 
Local Coke Fdy. No. 2 24 50 @ 25 00 Southern No. 2 Soft..... 22 00 @ 2300 
Local Coke Fdy. No. 3 24 00 @ 24 50 Southern Silveries...... 26 50 @ 27 00 
Local Scotch Fdy. No.1 25 00 @ 25 50 Jackson Co. Silveries.. 32 00 @ 32 50 
LocalScotch Fdy. No.2 24 50@ 2500 | Ohio Strong Softeners 24 50 @ 25 00 
Local Scotch Fdy. No.3 2400 @ 2450 Alabama Car Wheel... 24 00 @ 2600 
Southern Coke No. I... 2300 @ 24 00 Malleable Bessemer ... 24 00 @ = 
Southern Coke No. 2... 2200 @ 23 00 Coke Bessemer............ 25 00 @ 2600 

Bars,—Sales were not especially large last week, although 
they include several quite good sized contracts. The de- 
mand is not heavy just at present, but mills are looking for 
increased sales shortly after Jan. 1. The market is firm and 
quiet at 2.35c to 2.50c for both common iron and steel, half 
extras, Chicago delivery. 

STrrucTuRAL MATERIAL.—No contracts of importance are in 
sight for the immediate future. Small lot business was very 
fair last week, considering the season. Quotations are as 
follows: Beams, 15 inches and under, 2.40c; 18 inches and 
over, 2.50c; angles under three inches and over six inches, 
2.50c; three inches to six inches 2.40c; sheared plates, 2.goc 
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to 3.15¢; universal plates, 2.80c to3c; tees 2.4§c; zees, 2.40C; 
small lots from store are quoted from Kc to \c higher. 
Piates.—Some business has been done in small lots, but 
there is not much immediate demand for heavy business. 
What large inquiries have been received will bardly be placed 
until after the first of the year, when buying is expected to 
increase materially. Light plates have stiffened materially, 
some houses having withdrawn quotations. No advances 
have been made as yet, however. Tank steel from store, 
3.10¢ to3 25¢. Mill shipments, Chicago delivery: Tank steel, 
2.goc; shell, 3.10¢; flange, 3.25c; marine 3.30c; fire box, 4c 
to 6c, according to brand. ee 
Mercuant Sreet.—Dealers are not expecting any change 
from the quietness of the past few weeks until ater the first 
of the year. Smooth finish tire steel is quoted 2.80c to 3c; 
smooth finish machinery steel, 2.95c to 3.05c; spring steel, 
3.65c to 3.75¢; tool steel, 7c to 7.50c; special, 13.50c and 


npwards. ; 
MERCHANT Pirz.—Sales were somewhat smaller last week 


than in the week previous, and did not include any large 
orders. No very heavy business is looked for in the balance 
of this month. Prices are unchanged at so and two 10's off 
for mill shipment on large orders, and 50 and roand 5 off on 
small orders. 

Sueets.—There is a somewhat better inquiry for both black 
and galvanized sheets, and some buyers have asked for prices 
on considerable quantities. Dealers do not expect, however, 
that much buying will be done this month. The market is 
still low, but seems to have settled on bottom, as prices are 
very firm and the quotations of 3c to 3 15c for No. 27 black, 
and 75 and 5 to 75 and 7% per cent off for galvanized. 

BILLETs AND Rops.—There is considerable demand for 
steel, but requirements have had to be se*t’-fied from outside 
mills, as the local mills can accept no busin«ss, being so far 
sold ahead. The market is unchanged at about $37 for Bes- 
semer billets, $40 to $41 for open-hearth billets, and $55 for 
Bessemer and $65 for open-hearth rods. 

Rats AND TRACK Suppiigs.—Sales have been only in small 
lots. There is a considerable demand for this class of busi 
ness, but no large orders have been placed. Quotations are 
as follows: Rails, standard sections, $35 to $38; light sections, 
$37 to $42; splice bars, 2.50c to 2 70c; spikes, 2.75¢ to 2 85c; 
track bolts, 3 65c to 3.85c. 

Wire anp Wire Naiis.—There is no change in the situa- 
tion. Jobbers are still refraining from large purchases, and 
will hardly do so before the first of next month. The de- 
mand from the general trade is good. Makers quote single 
carloads of wire nails at $3.25 f. 0. b. Chicago, and $3.35 for 
less than carloads. On wire current quotations are as fol- 
lows: Plain annealed wire, $3.10; painted barb wire, $3 70; 
galvanized barb wire, $3 85. 

O_p MateriaL.—The past week's sales were limited to 
small lots in almost every case. Buyers are still anxious to 
secure steel scrap, and this class of material is in the great- 
est demand at present. Dealers’ selling prices are about as 
follows: 


Old iron rails, gross, $3: 0o@ $3200 , Country malleable $i5 00@$16 00 
Old steel rails, long, gr. 24 so@ 25 50 Iron QZies, BEt..........0s000. 31 0O@32 Co 


Old steel rails, mixed.... 20 50@ 2150 | Cast borings, net........... 10 00@i1 co 
Relaying ralls, gross 30 00f@ 3100 | Wrought turnings, net i4 co@14 so 
Old wheels, gross ....... 2350 | Ironaxle turnings, net 16 00@16 so 
Railroad forge, net ...... 25 00@ 2600 | Steel axle turnings 15 00 
Dealer's forge, net ....... 19 00o@ 2100 | Mixed country steel, gr 15 00 
No. 1 cut mill, net........ 1600@ 1700 | Stove plates, net......... Bi 5°@!12 00 
Heavy cast, net........... ..16 00@ 17 00 Heavy melting steel, gr 20 co@2I oo 
Railway malleable, net.. 1700 , Old iron splice b., net 27 00 





CLEVELAND. 


Orrice or The /ron Trade Review, 
27 VINCENT ST., Dec. 13 


The sale of old range Lake Superior ores opened Monday 
morning and large contracts have been closed for the 35 or 
40 percent of the product of next year going upon the market. 
Some of the favorite ores that have been taken up first, in 
other years, have disappeared from the selling list, being 
now consumed by interests that have acquired the properties 
in the past year. Notable in this list are the Chapin, Aurora 
and Lake Superior. It would appear that some buyers who 
announced a few weeks ago that they would not enter the 
market if the prices then under discussion were fixed seem 
to have reconsidered their determination. Requisitions have 
been in the offices of the ore selling firms for some time, for 
large blocks of ore, and for the most part the sales of the 
week have involved the parceling out of what can be pro- 
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duced and the drawing of contracts, As was the case when 
the sales for 1899 were made the buver has sought the seller. 
In some instances where prospective purchasers have not 
promptly closed for the ores they had spoken for, notifications 
have been given them ‘that others stand ready to take the 
material, and that an early decision must be made. Cases 
are known in which 90 per cent of the estimated production 
for 1900 has been disposed of already. The demand from 
the East has been good, but as heretofore that section is 
waiting to see how the Central West takes hold. As indi- 
cating how the well known ores line up from the $5.50 base 
we quote prices as follows: Chandler, $5 99; crushed Cham- 
pion No. 1, $5.93; Republic No. 1, $6.48; Kingston, $6.11; 
Republic special, $6.87; Montreal, $5.89; Grenada, $5.30; 
Lake Bessemer, $5.45; Iron Belt, $5.16; Newport, $5.75; 
Lawrence (from Montreal mine), $5.25. Chapin ore (which 
this year is Chapin and Rex combined) is listed at $4.96, but 
there is none on the market. Among non-Bessemers the 
price on Vermillion ore is $5.10; Lake (Cleveland. Cliffs), $4; 
Salisbury, $4; Clitts Shaft, $4.65. The high-phosphorus non- 
Bessemers of the Menominee range sel! at $4.05. The Mesabi 
Bessemers have had a fair initial sale, the price being on the 
basis of $4.80 for Fayal. It is understood thatthe Biwabik 
ore recently sold at $4.25 is ore that will be mined in con- 
necting the east and west cuts of the property, and that it 
runs from .oyo to .oso in phosphorus. 

The navigation season is drawing rapidly to aclose. The 
last ore cargoes left Two Harbors on Tuesday. A record of 
41,000 tons in 24 hours loading was made at this dock the 
past week. Escanaba shipments are expected to run through 
the week, and if conditions permit ore may be loaded 
from that port up to the close of next week. 

Pic Irnon.—The last of the estimated production of Besse- 
mer iron in the valleys in the first half of 1900 is now reported 
sold at $24 in the valley, or $24.90, Pittsburg, the new freight 
rate of go cents going into effect at the beginning of the year. 
As noted elsewhere, advanced freights in coke and limestone 
go into effect Jan. 1, and it is probable that a higher ore rate 
will become effective next season. Foundry and forge irons 
hold their prices firmly, in a quiet market. The foundry 
iron market, despite the absence of large transactions, has 
not been inactive. Sales of Southern grades have been going 
on steadily since Dec. 1, the pace being equal to that of No- 
vember. The range of purchases is in general from too to 
500 tons. Lake Superior charcoal iron is sold well into next 
year, some furnaces having disposed of half their product 
for the second six months. We quote: 


BOSSOMIET ............snccccecceesseeeeeeeree$24 90 | Valley Scotch No, 1........$23 00@23 so 
No. 1 Strong Foundry.... 23 co@ 23 50 | Valley Scotch No. 2......... 22 50@23 50 
No. 2 Strong Foundry....22 506@ 2300 | Gray Forge, valley......... 21 00 


No. 3 Foundry................21 50@ 2200 Lake Superior Charcoal. 25 00€026 oo 


FINISHED MATERIAL.—A quiet market is noted in every de- 
scripton of rolled products. There seems a slight reaction 
from the lowest prices on sheets and some mills are now $2 a 
ton above their lowest quotation, making 3c at mill for No 
28 their minimum. Specifications come in at a steady pace but 
new business in most lines awaits developments in the new 
year. The possibility of a slight advance in structural ma- 
terial at the next meeting of the beam association is dis- 
cussed. Plates are unchanged, and weak sellers are still in 
evidence. We quote tank plates at 2.55c to 2.60c, Cleveland, 
with reasonably prompt delivery. Some mills ask higher 
prices. Bar iron is unchanged at 2.15c base, valley mill, or 
2.30c for assorted sizes, cut to length. A remnant of stock in 
a jobber’s hands on which a lower figure was quoted is no 
longer in evidence. 

O_p MATERIAL.—There is a more active market for foundry 
than for small mill scrap at the moment. We quote No. 1 
railroad wrought scrap at $24 to $25, mill; machinery cast 
scrap, at $17 to $17.50, Cleveland; iron axles, $28; wrought 
turnings, $14; cast borings, $12 to $13. 


CINCINNATI. 


Dec 12 

Reviewing the pig iron market for the past week, Rogers, 
Brown & Co. say that it has been characterized bya steady 
run of orders, well distributed as to brands and grades, at 
current prices. ‘‘There has been the usual number of small 
orders for quick delivery, interspersed with a few for round 
lots for shipment during first half of next year. The market 
is in a very healthy condition, devoid of any excitement, and 
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it seems to be satisfactory to both preducer ard consumer 
The customary reports have been received of a number of 
furnaces whese starting is delayed on account of scarcity of 
raw material, ard some of those that started in haste without 
due preparation are now repenting at their leisure. It is 
thought by those well informed that the increase in produc- 
tion of foundry iron during the first half of next year will be 
limited and that the increase of capacity of foundries is more 
than sufficient to absorb it. It is hoped that the tuying for 
the next two or three months will be confined to legitimate 
purchases and that the attempts to create a speculative de- 
mand may fail. The efforts of those who have been trying 
to give the impression of a slump in prices for Jater delivery 
for making fictitious quotations on warrant iron for the last 
half of next year, have met with success. No prudent man 
who is financially responsible would dare to sell short at a 
time when consumption is in excess of both present and pros- 
pective output.”" 

Matthew Addy & Co. write: ‘‘While there is no question 
that the market is quieter than it has been, at the same time 
there is an under current of great strength, and all the time 
big buyers are slipping in quietly and taking what they can 
find. Thus far the December tonnage has been fully up to 
the business that was done during the same time in Novem- 
ber. Prices are steady and concessions are out of the ques- 
tion. Small orders come in regularly with every now and 
then the larger orders referred to above. It must be noted, 
however, that a number of large buyers who have tried to con- 
tract for round lots for reasonably early delivery have been 
absolutely turned down, that is, they have not been able to 
find the iron. Just now, a good many customers report that 
they intend to go into the market after the first of the year. 
If half of the consumers who announce their intention of 
doing this really buy iron, January will be a decidedly lively 
month. The car situation in the South is somewhat better, 
yet much is still desired.” 

We quote for cash f. o. b. Cincinnati: Southern coke No. 
1 foundry, $21.75 to $22.25; Southern coke No. 2 foundry, 
$20.75 to $21.25; No. 3 foundry, $19.75 to $20.25; No. 4 and 
gray forge, $19.25 to $19.75; No. 1 soft, $21.75 to $22.25; No. 
2 soft, $20.75 to $21.25; Lake Superior coke, No. 1, $24 to 
$24.50; No. 2, $23.50 to $24; Hanging Rock charcoal, No. 1, 
$25 to $26; Jackson county silvery, No. 1, $30 to $31; standard 
Georgia car wheel, $24.75 to $25.75; Lake Superior charcoal, 
$25.50 to $26. 

PHILADELPHIA. 
Dec. 2, 

Prices of pig iron and of rolled material stand substantially 
at the level of last week. Foundry buying has been gener- 
ally in small lots. There is evidence that it would be heavy 
if assurance could be given that an advance will come in the 
next two months, or even that the present level will be 
strongly maintained; for indications are not lacking that the 
consumption of foundry iron will be kept up steadily and may 
even increase, in spite of the high level of prices. All large 
foundries have work in hand that will occupy them for 
months and are figuring on as large a scale of operations, and 
often larger, in the coming year. It is the lack of entire 
unanimity as to the course of pig iron production, and its 
relation to consumption, that causes waiting in some quarters, 
and purchases for only the early future in others. Mill iron 
has been vought in 1,000-ton lots in the past week by mills in 
Central and Eastern Pennsylvania, It is reported in some 
of these cases a more open iron has been stipulated by the 
furnaces, in view of the scarcity of forge iron for December 
shipment, and buyers have accepted it. Large orders for 
charcoal iron have been booked of late, car wheel works being 
exceedingly busy. On some recent quotations on pig iron 
buyers who have held off are asking a revision, but it does 
not appear that any concession is being made. We quote 
$25 to $25.25 on No. 1 foundry iron, $23.50 to $24.50 on No. 
2X foundry and $22.25 to $22.75 on No. 2 plain; gray forge, 
standard brands, $20.50 to $21. There has been considerable 
figuring on steel, but buyer and seller do not get together 
Less like ihood of lower figures appears now, mills quoting 
$38 firmly, muck bar is nominally $3 at mill and nothing 
doing. Plates seem to be in good demand for early ship- 
ment and mills are able to take care of such business prompt 
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ly. Prices are easier and we quote 2.55c to 2.6s¢ for tank 
steel. Bars are a trifle lower, but there is good Prospect for 
business for next year and some considerable contracts 
have been taken. Prices promise to be at a stand through 
the quiet weeks about the close of the year. We quote 
angles and beams and channels at 2.40c to 2 60c, according 
to size. Sheets are quoted 3.25c for No. 27 and 3.30¢ to 3-400 
for No, 28, with demand only moderate. Old material 
shows fairly steady prices for the low-priced lines, but the 
higher priced materials ar> $2 to $3 a ton lower than the 
November asking prices. We quote: Choice railroad scrap, 
$25 to $27; No. 1 yard scrap, $21 to $22; No. 2 light scrap, 
$15 to $16; machinery cast, $18 to $19; heavy steel scrap, 
$21 to $22; old iron rails, $27 to $29; old steel rails, $22.50 to 
$23.50; wrought turnings, $15.75 to $16.25; cast borings, 
$14.50 to $15; old car wheels, $22 to $23; iron axles, $28 to 
$29; steel axles, $28 to $2o. 


PERSONAL. 


Howard Seltzer, of Cleveland, purchasing agent of the 
Shelby Steel Tube Co., has resigned to enter the hardware 
firm of Seltzer & Steele at Shelby, O. 

A. H. Carpenter, vice-president of the Acme Machinery 
Co., Cleveland, sails for Europe this month. He will spend 
a year abroad, and during the Paris Exposition will be in 
charge of the exhibit of his company, whose European trade 
in bolt making machinery has greatly increased. 

Joseph A. Durfee has been made superintendent of the open- 
hearth department of the Otis Steel Co., Cleveland, succeed- 
ing S. B. Sheldon, who resigned recently. Mr. Durfee is suc- 
ceeded as chemist of the company by Arthur W. Taylor, here- 
tofore his assistant. 

E. E. Knapp, of Chester, Pa., formerly with the Tidewater 
Steel Co., has accepted the position of superintendent of the 
blast furnaces of the E. & G. Brooke Iron Co., of Birds- 
boro, Pa. ’ 

The name of W. E. Reis, president of the National Steel 
Co., is borne by the new steel steamer of the Mitchell fleet 
launched Dec. 9. The vessel isa counterpart of the H.C. 
Frick and M. A. Hanna. 

John O'Donovan, formerly with the Carnegie Steel Co., 
Ltd., has been appointed manager of the works of the Ameri- 
can Steel Casting Co., at Sharon, Pa. 

F. M. Grammer, formerly with the Duquesne furnace plant 
and later with the Lackawanna Iron & Steel Co., at Lebanon, 
Pa., has resigned to become manager of the blast furnaces 
of the Colorado Fuel & Iron Co., at Pueblo, Col. 

John W. Galvin, superintendent of the open-hearth depart- 
ment of the Illinois Steel Co., has resigned to take charge of 
the new plant of the Peru Steel Casting Co., Peru, Ind. John 
E. Galvin, his son, who has been night superintendent at the 
South Chicago works, goes with him as assistant superin- 
tendent. 

F. A. Bates, who is a director of the Cuban Steel Ore Co, 
has gone to Santiago de Cuba on an iron mining commission. 

J. H. Cremer of Cremer & Bicknell, chemists and metal- 
lurgists, has sailed for Europe for his annual winter’s stay in 
Belgium. He will visit Belgian and German iron and steel 
works, Mr. Bicknell will sail within a month for a European 
tour. 

Mowry Bates, formerly connected with the Standard Ore 
Co.’s property on the Mesabi range, has gone to Cuba to con- 
duct explorations on the Sigua Iron Co. properties. 











Tue Cincinnati Corrugating Co., Piqua, O., has just issued 
anewand handsome map of the South African Republic, 
Orange Free State and Cape Colony, the seat of the war 
between England and the Boers. The map is printed in colors, 
and is complete in details, thoroughly revised and up-to-date, 
showing all the points of interest in the war. The company 
will mail a copy ready for hanging to any requesting it. 





Tue American Steel & Wire Co. has broken ground on 
Neville Island, near Pittsburg, for the large plant which it 
will ultimately erect there, as already noted in these columns. 
The work begins by starting the erection of a blast furnace, 
and the entire works, which will embrace blast furnaces, 
st?.1 works and wire rod and wire mills, will cost something 
in tr e neighborhood of $6,000,000. 














* ire 
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THE WEEK IN IRON AND STEEL STOCKS, 





Denison, Prior & Co. say in their weekly letter on the iron 
and steel stocks: ‘“The week has been a hard one on indus- 
trials. The work of months has been effaced by the efforts 
of amoment. Earnings, statements and prospects have been 
thrown to the wind. Common stocks have been ruthlessly 
slaughtered and are now on the black list of money lenders. 
The banks at present positively refuse to make loans on 
non-dividend paying industrials; not that they love them 
less but that they love bonds more. Common stocks have 
been unloaded at a very rapid rate by commission houses 
whose customers were unable to take up and pay cash for 
their holdings and as the supply was in excess of the demand 
quotations suffered. 

‘The New York banks are afflicted with an intermittant 
fever of discrimination, violent attacks coming at intervals of 
six months. After the turn of the year money will become 
easier. This ease will act as a tone to the fever-stricken 
banks. They will discover again that a few industrials will 
not seriously injure their health. Bull points will be freely 
circulated. Quotations will again have a rising tendency; 
and the events of the past week will have passed into history. 

“The preferred issues of the steel companies suffered, but 
far less than did the common shares. As we have remarked 
before, these preferred shares are a purchase for either invest- 
ment or speculation on all reactions."’ 


Fluctuations of the Week and the Year. 


The following table shows the fluctuations in iron and steel 
stocks for the week ending Dec. 11: 























WEEK. YEAR. 
Name. mosing 
| 
Open High| Low |Close High. Low. 
Am, Car & Fdy...... 16% | 16% 13. lm | 2 May 25 | 13 Dec. 11 
Am. Car & Fdy pr.) 62 62% 57 58 | at Sept. 7 June 16 


Am, Steel & Wire..| 49% | 49% : : 
AmSteel & Wire pr} 95% | 95% | 55é | 59% [106% Mar. 13 8&4 Dec. 11 
Am. Stee! Hoop..... 47'5 | 47% | 40 | 41% | 48% Nov. 29 24 May 24 
Am. Steel Hoop pr} 84% | 84% | 7754 | So 86% Sept. 14 70 May 13 
Am, Tin Plate....... 3 3334 | 20 


| 

Am. Tin Plate pr..| 53 83 74% | 74% 

Col. Fuel & Iron...) 55% | 56 43. | 45% Sept.11 | 30% Feb. 8 
Federal Steel........) 624 | 634 | 53% | 75 Apr. 3 46 Feb. 8 
Federal Steel pr....| 52 82 76 | 77% | 93% April 3 | 72% May 13 
National Steel...... 4 48 =| 37 35% | 63 April2g | 37 Dec. 11 
National Steel pr..| 94 4 6| (89 % | 99% Aug.11 | 85 May 15 
Pressed Steel Car..| 55% | 58% | 53 54 61 Aug. 14 | 44% June 1 
PressedSteelCar pr} 89% | 890% | 84% | ! 








Republic Steel .....) 25% | 25% | 15 20 33% Sept. 6 18 Dec. 11 

Republic Steel pr..| 70% | 70% | 66 66% 179 Aug. 29 66 Dec. 1 

Tenn. Coal & Iron!114 _ jing | 83 gl 126 Sept 11 36 Jan. 1% 
Notes. 


Bearing on the discussion concerning a dividend on the 
Pressed Steel Car Co.’s common stock at the end of the year 
it is stated that earnings, as officially announced for the first 
nine months of this year, indicated net earnings at the rate 
of $2,308,000 a year, which would leave after paying 7 per 
cent dividends on preferred stock (or $875,000), a surplus of 
nearly $1,500000. The met earnings for the last three 
months of the year would be at a greater rate, in view of the 
increased capacity of the plant. 

The dividend of 13{ per cent on the preferred stock of the 
Pennsylvania Steel Co, is payable in cash Jan. 15 to stock of 
record Dec. 30. 

The directors of the Federal Steel Co. at their meeting in 
New York Dec. 12, declared a dividend of 3 per cent on the 
preferred stock, thus making the full 6 per cent for the year, 
and clearing the way for promised dividends on the common. 


SuipMENTs Of ore have ceased from the Duluth docks of the 
Duluth, Missabe & Northern road, with a total for the year 
of 3,300,000 gross tons, which is against a total of 2,635,000 
tons last year. The Eastern Minnesota is still shipping, and 
will have a total of about 890,000 tons. ‘his road shipped 
only 550,000 tons last year. The Duluth & Iron Range has 
passed a total of 3,900,000 tons, was still shipping on Tues- 
day. Minnesota's ore shipments for the year will be about 
8,000,000 tons. 





Tue Braddock (Pa.) Machine & Mfg. Co. has purchased a 
plot of land at the corner of Talbot ave. and First st., Brad- 
dock, Pa., and will erect a tool works on it. 
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ADVANCE IN COKE, ORE AND LIMESTONE RATES. 





PirrspurG, Dec. 13.—The Western Pennsylvania and East- 
ern Ohio Freight Traffic Association held an important meet- 
ing here yesterday, and a number of important matters were 
acted upon. As foreshadowed, coke rates have been ad- 
vanced, to take effect Jan. 1. The new rates will be from the 
Connellsville region, 7oc to Pittsburg, $1.20 to the valleys, 
$1.50 to Cleveland, and $2.50 to Chicago. These rates make 
advances of 15c to Pittsburg, 1oc to the valleys and to Cleve- 
land, and 2s5c to Chicago. Limestone rates were advanced 5c 
all around. A number of changes are being made by trans- 
ferring articles from commodity rates to the classes, but such 
changes are delegated to the association of general freight 
agents. A great deal of interest has been manifested as to 
the attitude of the railroads in the matter of the ore rate 
form Lake Erie ports to Pittsburg. The Pittsburg, Bessemer 
& Lake Erie road established a rate of 98c, and this rate has 
been met by the other roads, the Pittsburg & Lake Erie in 
connection with the Erie railroad, and the Lake Shore, the 
Pittsburg & Western, and the Pennsylvania. The Bessemer 
road has steadfastly refused to enter the railroad association, 
and will not consent to an advance in the ore rate. The 
association's attitude has been that it will not advance the 
rate unless the Bessemer road does likewise, but matters 
are so shaping themselves that it may do so, the new rate 
to take effect May 1, which is regarded technically as the 
date of the opening of the navigation season. The problem 
is a complex one, for the reason that the’ Bessemer road car- 
ries only about one-third of the Carnegie ore, the remaining 
two-thirds beiug carried by the other three roads. Its down 
tonnage for this season, consisting entirely of Carnegie ore, 
will be less than a million and a half tons. Thus the Car- 
negie interests benefit by their control of the railroad, al- 
though the bulk of their ore is carried by other roads, because 
the Bessemer road's existence has held down rates. At the 
same time, the other furnaces for which the roads carry ore 
have been benefitted to the same degree. Mr. Carnegie holds 
a majority of the railroad stock, but the minority is not held 
by his partners in the steel company, and this further com- 
plicates the problem so far as the steel interest is concerned, 
because an advance in the rate would not benefit it, but 
would benefit the minority stockholders in the railroad On 
the other hand, if the other roads continue to carry two- 
thirds of the Carnegie ore, they may well regard themselves 
in position to advance the rate without the co-operation of 
the Carnegie road. The advance would be two-thirds as 
great a disadvantage to the Carnegie furnace interests as to 
the outside furnace interests. 





TuHeopore Hiertz & Son, Montrose and Park aves., St. 
Louis, Mo., manufacturers of anti-friction metal, Babbitt 
metal, solder, etc., and buyers and smelters of ore, dross and 
metal, report a decided increase in the demand for the ma- 
terials they manufacture and sell. Their sales of ‘‘Nonpareil”’ 
anti friction metal were fully one-third larger this year than 
ever before, and other branches of their business have in 
creased in about the same proportion. The ‘‘Nonpareil’’ 
anti-friction metal is used in place of nickel and genuine 
Babbitt metal, and it is claimed it is exceptionally good for 
machinery bearings. Hiertz & Son have issued a pamphlet 
descriptive of the metal, in which they make claims regard- 
ing its wearing qualities, strength,’ etc., which seem to be 
borne out by the testimonials which appear in the same pam- 
phiet. Further information, samples, etc., will be furnished 
on application to the manufacturers. : 











On Saturday the Braddock, Pa., works of the American 
Steel & Wire Co. turned out 405,000 pounds of wire rods. 
The best previous record in the same time was 401,000 pounds, 
made at the Joliet plant when it was owned by the Consoli- 
dated Steel & Wire Co. 





Ir has been announced that the National Steel Co. has pur- 
chased 3,000 acres of coal near Bridgeville, Pa. This deal 
was closed several weeks ago by the National Mining Co., 
that will represent the National Steel Co. and American Stee } 
Hoop Co. 
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AN EVOLUTION NOT A REVOLUTION, 


That the consolidation of iron and steel companies 
is not a revolution, but rather a further evolution 
of what began years ago in the iron trade is the 
argument developed editorially in the last issue of 
the Ax//etin of the: American Iron and Steel Asso- 
ciation. In illustration, the Tennessee Coal, Iron 
& Railroad Co., the Illinois Steel Co., the Carnegie 
Steel Co and the Lackawanna Iron & Steel Co. are 
cited, all having been in existence for years, and 
all formed by. the amalgamation of companies 
already wellknown. Mr. Swank truly says: ‘‘ That 
so many of these corporations have been organized 
within the last two years gives an excuse for saying 
that their organization marks a revolution in our 
iron trade, but looking deeper and further back it 
would be more correct to refer to these recent crea- 
tions as indicating high-water mark in an evolution 
that had its commencement many years ago."’ 
After reciting the details of the organization of the 
four companies, the article says: 

All of the four companies mentioned above, not one of 
which is a recent creation, represents consolidations of previ- 
ously existing iron and steel enterprises. They represent a 
tendency in this country to consolidations of manufacturing 
capital which is not new but old. Unitedly they have re. 
cently produced more than one-third of the country’s produc- 
tion of the pig iron, more than two-fifths of its production of 
steel, and more than one half of its production of steel rails. 
Nobody but a noisy free trader has ever contended that these 
four companies have ever inordinately advanced the prices 
of their products or unjustly lowered the wages of labor. On 
the contrary their very existence, by increasing the production 
of iron and steel, has tended to lower prices while at the 
same time increasing the demand for labor. We can imagine 
no reason whatever why the iron and steel consolidations that 
‘ have been recently organized should not be operated with 
precisely the same beneficial results to the country as have 
characterized the management of the four great companies 
whdse history we have briefly given. Any criticism of these 
recent consolidations that falsely stigmatizes them as trusts 
and beats the air for political effect is not only unjust but it 
is a direct attack on the unexampled prosperity which this 
country is now enjoying. 


Some of the hostile comment on the consolidation 
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tendency in iron and steel manufacture utterly 
ignores the fact that such large aggregations of 
capital, controlling all the materials entering into 
production and all the facilities for manufacture 
from the ground up, are indispensable to the main. 
tenance and extension of the foreign trade in iron 
and steel, in which so good a beginning has been 
made. ‘The very press that for years has been cal}. 
ing for the taking of world markets, is first and loud. 
est in denouncing the use of these new mechanisms 
that are the very tools of American trade expansion, 





ORE IMPORTS AND THE LAKE SUPERIOR SUPPLY. 

Dispatches from the East announcing the prepara. 
tions in the shipping trade for largely increased im. 
ports of iron ore next year give ar exaggerated idea 
of what is likely to be realized. The Spanish-Ameri- 
can Iron Co., which is the only shipper of iron ores 
from Cuba at present on any scale, counts on send. 
ing 200,000 to 250,000 tons to the United States 
next year. From Newfoundland mines it is estim- 
ated that somewhat less than 200,000 tons will come 
in. Naturally the imports of Spanish ores and of 
manganese ores will be increased somewhat. But 
all told these imports will probably be less than « 
per cent of the Lake Superior production, and 
therefore are scarcely a factor to be considered in 
such a time of expansive consumption. The Octo- 
ber imports of iron ore reached high-water mark for 
many months, being 72,y31 tons. For the tro 
months ending with October there was imported 
498,330 tons of ore, against 150,954 tons in the cor- 
responding 1o months of 1898. Of course iron 
mining operations in New Jersey, the Champlain 
district, and in Pennsylvania have been stimulated 
by the revival in iron, and are more and more of a 
dependence of local furnaces. But the aggregate of 
all these supplies only emphasizes the position of 
the Lake Superior ranges as the backbone of the 
iron industry of the United States. It is entirely 
within the probabilities that the Mesabi range alone 
will send to market next year close to 7,500,000 


tons. 





MOLDERS AND THE MINIMUM WAGE, 

The resolution agreed upon by the foundrymen 
conferees in the recent meeting at Detroit, between 
committees of the National Founders’ Association 
and the Iron Molders’ Union of North America, is 
as follows: 


**Resolved, That it is the opinion of this committee of con- 
ference, composed of representatives of the National Found- 
ers’ Association and the Iron Molders’ Union of North 
America, that the principle involved in the establishment of 
a minimum rate of wages is equitable, and we would recom- 
mend its adoption by agreement between the foundrymen 
and their molders for certain specified periods; provided that 
such minimum rate of wages is established upon a basis which 
will not conflict with the business conditions existing at the 
time such agreement is made; provided, also, that the 
minimum rate of wages per day so established shall apply 
only to competent molders who have served an apprentice- 
ship of four years, or had four years’ experience at the trade 
other than on the molding machine, and that compensation 
for piece-work shall be so established as to allow a workman 
of average efficiency to earn at least the minimum rate. All 
workmen employed at molding (except two on the molding 
machine), not entitled to minimum rate of wages shall, at 
the end of four years’ service, be provided with a certificate 
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of the National Founders’ Association, certifying to such 
service, and which will thereafter entitle them to the mini- 
mum rate of wages.”’ 

This was drawn up by the foundrymen in a separ- 
ate meeting, and submitted to the molders’ repre- 
sentatives after the two committees had failed to 
come to any agreement in joint session. The 
further discussion of the question showed the 
molders to be unwilling to make the concession con- 
tained in the last sentence of the resolution. The 
proprietors, as the account of the meeting in the 
Tron Molders’ Journal says, then offered to insert 
atthe beginning of the last sentence the words, 
‘‘ until mutually satisfactory arrangements can be 
made by an efficient apprenticeship system, or 
otherwise.’’ This was refused on the ground that 
in accepting the molders would concede the point 
relating to unskilled labor, for which the proprie- 
tors had been contending. The conference ad- 
journed, as we have already noted, without an agree- 
ment, and without any proposition from the molders 
by which practical effect could be given to the pro- 
vision which they had accepted, as embodied in the 
resolution, namely, that the minimum rate of 
wages should ‘“‘apply only to competent molders 
who have served an apprenticeship of four years, 
or had four years’ experience at the trade other 
than on the molding machine.’’ In other words, 
the union insists that wages may not fall belowa 
certain point, but provides no method by which 
the employer may pay only for what he gets when 
labor falls below the limit of skill and experience. 


In addition to the large orders for steel rails 
booked for 1900 a few weeks ago, there have already 
been taken several good contracts for export. The 
Russian order for 125,000 tons for the Trans-Siber- 
ian road, that was announced some months ago to 
have been closed by a Central Western will, is still 
afloat. The price originally named by an Eastern 
mill, at which it was supposed the bulk of the order 
had been taken, was finally decided by the Russian 
officials to be too high. 
prices had advanced, they took the matter up and 
after long 


¢ negotiations which it was believed by 
Russian representatives here would terminate in 
the contract going to Pittsburg, the authorities on 
the other side again concluded that they could not 
pay the price. To-day the American bidders are 
well satisfied with the outcome of the matter; but 
it must be apparent to the Russian agents that 
an opportunity that may be long in returning has 
been let slip. Not only has the price advanced 
nearly 100 per cent, but the difficulties of financing 
the deal have greatly increased. 





The Iron Trade Circular, of Birmingham has this to say 
regarding the condition of the iron and steel trade for the 
week ending Nov. 18: ‘‘ Notwithstanding the large output 
of steel rails, makers are quite unable to cope with the de- 
mand. The American makers are crowded, so all inquiries 
are coming tothiscountry. Only recently a Continental buyer 
of steel rails advertised for about 6,700 tons. Not a single 
English or American tender was received, the only one 
being from an Italian firm; and in that case the price quoted 
was so high that the purchaser has decided to withhold his 
order until the market is more favorable. He will, no doubt, 
have to withhold the order for a long time, as the Americans 
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are reported to have sold their entire output for the whole 
of next year, and British firms are fast filling up their books. 
Prices have further advanced, as the basis price for, heavy 
rails is now £7 per ton at works. The condition of the steel 
trade has been illustrated by a Nottingham firm which un- 
dertook to supply the Yarmouth Corporation with steel and 
iron work for a dust destructor. The firm informed the 
council that five of the principal makers of girders with whom 
they had been in the habit of doing business had absolutely 
declined to accept their order , ‘on account of the glut of 
their order books.’ Two steel girders that were tendered for 
at £226 a short time back cannot now be supplied under 
f 438."” 


The Old Cast Iron Pipe Agreement. ' 

The Financial Chranicle says of the agreement of three 
years ago among the six cast iron pipe companies which was 
passed upon by the Supreme Court last week: ‘‘The ‘trust’ 
was in many ways unique. It was a combination made up of 
six companies situated in four states engaged in the manu- 
facture of iron pipe. The agreement entered into provided 
for a division of te:ritory among members of the combine and 
for fixing the prices for the sale of pipe in thirty-six different 
states. In the other states free competition was permitted; 
but in the thirty-six the members agreed not to compete 
with one another. Whenever any municipality, corpora- 
tion, company or other party advertised for bids for pipe 
within those states the executive committee of the association 
met to determine the price at which and the person by whom 
a bid was to be putin. The concern that agreed to pay the 
highest bonus to the association was awarded the right. A 
further provision was that members other than the one to 
whom the job had been assigned should make fictitious bids 
above that of the member selected for the work. These 
are among the salient features of the agreement. The main 
question before the court was whether such an arrangement 
violated the United States trust law of 1890. When the case 
first came up the judge decided that it did not affect inter- 
state commerce, and so rendered judgment for the defendants. 
In the Circuit Court this judgment was reversed."’ 


Ar Racine, Wis., 400 molders employed in the plants of J. 
I. Cace Mfg. Co., S. Freeman & Son, and the Racine Mal- 
leable & Wrought Iron Co. quit work Dec. 7, and as many 
more in other plants, it is said, will go out. Failure of the 
foundrymen’s association to recognize the union is the reported 
cause of the trouble. The demand of the men has been 
under consideration for some time. 


A pivision of the boats of the Lake Superior Iron Co., in 
which the Oliver Iron Mining Co. and the Cleveland-Cliffs 
Iron Co. are interested has been made. There are six 
steamers in the fleet and the Andaste and Choctaw will 
hereafter be operated by the Cleveland-Cliffs Iron Co. and the 
Joliet, La Salle, Wawatam and Griffin will remain in the 
office of the Oliver Iron Mining Co. The latter company 
bought three fourths of the stock of the Lake Superior Co, 
and the Cleveland-Cliffs Iron Co. the balance. 


Tur Cambria Steel Co., of Johnstown, making prepara- 
tions to build ten large open-hearth furnaces. The plant is 
to be laid out for an ultimate equipment of 4o furnaces. 

Tue Q. & C. Co,, of Chicago, has issued a circular stating 
that it is not involved in the litigation now pending between 
various makers of pneumatic tools, and that full protection 
will be given to buyers of tools made by the company. In 
addition to pneumatic hammers and riveters, the Q. & C. Co. 
will shortly put on the market drills, for both wood and metal, 
and hoists. 





Tue Westinghouse Electric & Mfg. Co, has a contract 
for half a million dollars’ worth of electrical machinery and 
ye wr for the equipment of the entire traction system of 
Adelaide, New South Wales, Australia.. James O. Callender, 
of Sydney, Australia, is consulting electrical engineer of the 
Adelaide Development Co., which recently bought all the 
tramways of Adelaide, amounting in all to about 54 miles of 
road. 
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THE SELLING SIDE OF THE TRADE. 





Representatives of Well Known Iron and Steel and Equip- 
ment Firms. 

We present a portrait of Philip D. Sloan, sales agent of the 
Garden City Sand Co., of Chicago. He was born in Cleve- 
and, O., July 4, 1866, and his first business experience was in 
the employ of his father, Edward H. Sloan, who was one of 
the oldest builders of wooden vessels on the lakes. At 21, 
the son became connected with the F. W. Wheeler Ship- 
building Co., of West Bay City, Mich., and a year later 
superintended the building of the largest wooden boat ever 
built on fresh water. His next connection was with the 
Vacuum Oil Co., of Rochester, N. Y., whose marine trade he 
handled with Cleveland as headquarters. In April, 1894, he 
embarked in the fire clay products trade in Chicago, and 





PHILIP D.° SLOAN, 


built up a good business. His connection with the Garden 
City Sand Co. began in July, 1897, and he is now general 
selling agent of the company, with its extensive lines of clay 
products and sand. Mr. Sloan is the inventor of the Sloan 
railway spike, which has been well endorsed in railway circles. 





Anprew M. More.anv, the new member of the board of 
managers of the Carnegie Steel Co., Ltd., is the youngest 
man ever elected as a member of the board. Mr. Moreland 
was born July 23, 1864, in Pittsburg, and was educated in the 
public schools. At the age of 17 he accepted a position with 
the American Union Telegraph Co., and remained with it 
until 1880, when he went to work with the Western Union. 
He started to work for Carnegie Bros. in 1884. From that 
time until 1889 he serve in several different positions as clerk 
and bookkeeper. In 1889 he was appointed chief clerk in the 
accounting department. In 1891 he was promoted to the posi- 
tion of assistant auditor, which he filled until 1895, when Mr. 
Carnegie appointed him auditor and assistant secretary. In 
1896 Mr. Moreland was selected to negotiate the purchase of 
the Shenango road for the company. Mr. Moreland has been 
a member of the firm since 1897. There are only nine mem- 
bers of the board including the president, vice-president, 
secretary and treasurer. 


L. K. Hirscu, 549-551 The Rookery, Chicago, has issued a 
neat card case, advertising his business as a scrap iron 
dealer, and handler of old iron and steel rails, especially for 
relaying. 





J. H. Means, of Birmingham, formerly with the Sloss Steel 
& Iron Co., at Birmingham, has succeeded Walter Graham as 
superintendent of the Virginia iron, Coal & Coke Co., with 
headquarters at Bristol, Tenn. 
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STATUS OF INDUSTRIAL STOCKS. 





The performance of the industrial securities, including 
those of iron and steel consolidations,,in Wall Street this 
week bave attracted some comment. As indicating that the 
condition‘of’an industry is no criterion whatever for the market 
in stocks of large corporations representing that industry 
the events of the week have furnished some food for reflection 
on the estate to which the iron trade has come. A writer 
in the Wall Street Journal comments as follows on some of 
the statements that have gone the rounds in the week: 

“The principal argument urged against the market in 
general and the industrials in particular is that the enormoys 
creation of new capital entails a corresponding amount of 
liquidation. This however, would only be true if the new 
capital had all been ‘floated,’ that is, sold to new speculative 
buyers either in the form of underwriters or the public jn 
general. Even then it would hardly be true unless there had 
been a large advance in the price of the securities floated, 
from the original price of issue. Neither of these require. 
ments appears to exist in the situation so far as the market 
for industrials is concerned. 

“‘In the first place the largest proportion of the new indus. 
trial capital was never floated at all in the strict sense of the 
word. The public never made a boom in new industrials and 
very few of them were purchased in any quantity by outsiders, 
It is true that all the large combinations were underwritten 
at the time of their flotation, but it is also true that the 
‘vendors’ themselves underwrote a very large proportion of 
the new capital. Investigation goes to show that while local 
trust companies and bankers formed underwriting syndi- 
cates, and joined in them in greater or less degree, the bulk 
of the burden was borne by the ‘vendors’ of the properties 
taken over by the new companies The effect of this is that 
the actual changes of ownership of the properties represented 
by the great industrial companies have been much smaller 
than many people think or affect to think. The public (in- 
cluding the bankers and trust companies) is probably a much 
smaller partner in these enterprises than has been alleged. 

“Furthermore, there has been nu general boom in new in- 
dustrials. Most of them have never sold above their issue 
price and have since declined steadily with relatively small 
transactions. No position of extreme speculative weakness 
has consequently been created, for there has been no specula- 
tion in most of them. In what then are these new industrials 
a direct menace to the speculative situation? It is true that 
in certain of the older-established concerns, and in one or two 
of the new concerns (¢. g. Federal Steel, Steel & Wire, etc.), 
there has been at times a big speculation, but in these stocks 
there has been and always is a reasonably broad market and 
public ownership is well scattered. In stocks like Tobacco 
there has been no doubt an immense marking up of values 
by a concentrated group of interests, and here the decline is 
not surprising. But can the ‘industrials’ as a whole be said 
to be a great menace to the market, considering the circum- 
stances of their ownership? And if so, why?’’ 





Tue total value of mineral products of the United States 
for 1880-1898 is given by the U. S. Geological Survey, with 
a tabular statement of the amount of each product for the 
years 1889-1898, inclusive. As showing the growth in these 
industries, the values for the last two census years and for 
1898 are given, as follows: 





1880. 1890. 1898. 
Metallic products. . $190,039,865 $305,735,670 $343,400,907 
Non-metallic ” 173,279,135 312,776,503 353,419,765 
Unspecified 6,000,000 1,000,000 1,000,000 
. Saree $369,319,000 $619,512,173 $697,820,720 


The metallic products include pig iron, silver, gold, copper, 
lead, zinc, etc. The non-metallic include coal, stone, petro- 
leum, natural gas, cement, phosphate rock, limestone, clay, 
etc. 





Wuen the National Steel Co., the American Tin Plate Co., 
and the American Steel Hoop Co. remove their headquarters 
soon after January 1 from Chicago to New York they will 
occupy offices taking up two floors of the new Park Row 
building. 
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Review of the Technical Press. 





BY DR. RICHARD MOLDENKE. 

Impact Tensile Tests of Steel. [/ngincering News, 
Nov. 16th].—In view of the recent report on impact tests 
prought before the American section of the International 
Society for Testing Materials, a paper read before the Ameri- 
can Society of Civil Engineers by S. Bent. Russell, is of 
special interest. A former paper on impact tests by the same 
author was reviewed in these columns last year, the present 
series of tests being an extension of the subject. Mr. Rus- 
sell practically rebuilt the impact machine, making the pedu- 
lum which delivers the blow 200 pounds in weight, and pro- 
viding means to have the test bar, upon which the pendulum 
falls, under tension. As the weight drops it breaks the bar 
and swings beyond more or less according to the strength of 
the specimen. The weight, dimensions, and distances noted 
furnish the data from which to calculate the resilience of the 
test bar. Mr. Russell calculates that fully 90 per cent of the 
blow is absorbed by the specimen, only ro per cent going for the 
inherent errors due to the method of testing. The specimens 
were prepared as follows: A fiat piece is milled out to leave 
a section 31-inch wide by 2 inches long, and the full thickness 
of the bar. Now two nicks \{-inch deep are milled in, reduc- 
ing the width of the piece to ‘{-inch at the center but leaving 
full thickness. This, properly clamped, is broken by the 
pendulum and the results noted. In this way all test pieces 
had the \-inch width between nicks, but ran as the thickness 
of the sample they were cut from. A table of results is given, 
from which we see that the highest value for wrought iron is 
from Norway material, the shock-resisting value of which is 
34 times as great as the ordinary bar. Steel varies much 
more and all the results show that the ultimate strength and 
the shock-resisting qualities of a material are not compara- 
ble. In an extended editorial reviewing the paper, attention 
is called to the importance of knowing the resilience of a ma- 
terial used in structural work. As a rule the elastic limit, 
elongation, and ultimate strength of a specimen is all an 
engineer asks for to satisfy himself on the quality of his ma- 
terial. Of late, however, a test showing the behavior under- 
shock has been found advisable to obtain a direct indication 
of the toughness of the piece. The result is seen in axle, rail, 
coupler, and wheel tests, the small specimens or test bars 
being rather better adapted to the checking of material in the 
stages ot manufacture. A continuation, therefore, of the 
two, or a tensile impact test, would seem to be an advantage, 
and Mr. Russell has contrived to devise a very good machine 
for the purpose. The weak point, is that 10 per cent lost by 
outside influences. The editor rightly points out that a very 
considerable item of this loss is the amount of work trans- 
formed into heat at the moment of contact. The chief criti- 
cism, however, is directed against the form of test bar used, 
a stronger bar of rectangular section, about one-fourth the 
area at the heads, being the shape recommended. Another 
point made is the value of this form of testing when not car- 
ried out beyond the elastic limit, but within it, for atter all 
we should design our structures with the elastic limit in view 
only, leaving the extra strength upto the ultimate breaking 
point as an additional safeguard. 

Judging Pig Iron By Its Microstructure. [S/ah/ uad 
Eisen, Nov. 15, 1899].—Two questions are discussed: A, 
Testing charcoal iron by chemical, mechanical and microscopic 
means and comparing with two brands of coke irou. B. A 
new method of treating polished surfaces of iron to study the 
microstructure. K. Glinz gives the results of some of his in. 
vestigations on a subject always interesting to those who use 
pig irons. The charcoal iron used isa German one, is very 
gray and is added to chilling mixtures. The composition is 
total carbon 3.42 per cent, of which 3 17 per cent is graphite; 
Silicon 2.76; manganese, 0.77; phosphorus, 0.935; sulphur, 
.02; copper, .o1; and nickel, .o6 per cent. The high silicon 
contents accounts for the graphite running go per cent of the 
total carbon. In spite of the high phosphorus, and as the 
author contends, high manganese and sulphur, which, how- 
ever, look very good to American eyes, the strength of the 
resulting chilled castings is excellent. A series of tests made 
with this iron give the following data: One bar was1 inch 
square by 4o inches long; three others were a little longer 
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and 1 1-5 inches square each. They were tested by the Ger- 
man standard, first transversely and then in tension. The 
bars were broken transeversely on supports 39.36 inches (1 
meter) apart, and stood as follows: No. 1 broke at 759 
pounds, with a deflection of 1.4 inches, the tensile strength 
not being given; No. 2 broke at 1,210 pounds, with a defiec- 
tion of 1.24 inches. and similarly No. 3 and 4 at 1,045 and 
1,133 pounds, with 1.08 and .98 inches deflection. These 
figures speak well for the iron in question, being among the 
very best obtainable. To study the iron with the microseope 
three samples were cast, one in green sand, another in dry 
sand, and the third in a chill. The eye could readily dis- 
tinguish the fractures of each cast, the green sand casting 
being of the coarsest grain, the dry sand casting finely granu- 
lar, and the chilled piece mottled. Test slips for the micro- 
scope were cut from three bars and compared with similar 
specimens of two other brands of pig iron. Etching was not 
resorted to, as the removal of graphite in polishing left suffi- 
cient contrast to distinguish the components of the iron readily. 
Microphotographs of six etchings are given, the remarkably 
long streaks of graphite in the coke iron samples being very 
prominent. Grouped about these lines of graphite dark 
masses of crystalline iron may be seen, the balance of the 
area being filled out with homogenous material. The length 
of the graphite streaks seems to be the distinguishing trait in 
judging between coke and charcoal iron, the latter being 
much shorter, more wavy and ramified, in fact somewhat star- 
shaped in appearance. The patches of homogeneous iron are 
smaller and more thickly interspersed between the stretches 
of crystalline iron layered about the graphite. A greater 
irregularity in structure is manifest in the charcoal iron, and 
may in some measure account for its superiority over the 
more regular and, therefore, possibly weaker coke iron. Mr. 
Glinz in fact gives this as the principal reason for the use of 
charcoal iron, forthe best chilled castings and the higher 
grades of wrought iron, a statement which, however, would 
seem to require further proof. 

An interesting study on the behavior of a polished section 
of cast iron under galvanic action concludes the paper. One 
of the specimens was given a very thin film of nickel plating. 
The graphite, crystalline iron, and homogeneous iron (or iron 
without crystalline appearance) behave differently under this 
treatment, the nickel coating applied showing the specimen 
up with much greater distinctness. The graphite streaks be- 
ing highly nickeled are quite white and show up in brilliant 
contrast to the darker crystalline masses. A further study of 
galvanic methods for metallographic purposes is urged. 





Large Pumps for Lake Superior Iron Mines. 


The Fred M. Prescott Steam Pump Co., of Milwaukee, 
Wis., mine pump builder, has now in course of construction 
some of the largest mine pumping engines ever built, and the 
company has recently received contracts for the largest single 
order for pumps of the direct acting type, as well as for the 
largest crank and fly-wheel type, yet given for under-ground 
installation. For the Aurora mine, belonging to the Carnegie 
interests, the company is building two large six-cylinder 
triple expansion pumps of the direct acting type, which will 
have a capacity to deliver 2,000 gallons of water per minute 
against a pressure due to a vertical head of 1,180 feet. In 
other words, these pumps will be located 1,100 feet under 
ground and pump the water to surface in one lift. 

The crank and fly-wheel plant spoken of is for the Penob- 
scot mine on the Mesabi range and consists of two pumps 
having a capacity of 7,000 gallons per minute. In this in- 
stance, the stations in which these pumping engines are to 
be installed will be cut at a depth of 310 feet, and this will be 
the head against which this large volume of water will be 
delivered. It willtake two 1g-inch and 35-inch by 36-inch 
cross compound Corliss engines to run these pumps and the 
plant will contain many mechanical refinements calculated to 
give the highest possible efficiency under the conditions of 
service. 

The R. B. Seidel black lead crucibles, for which Henry L. 
Schwarzenberg, of Cleveland, is general sales agent, received 
the highest award, a silver medal and diploma, at the Na- 
tional Export -~ es at Philadelphia. A good trade for 
export is reported. 
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THE COLBURN KEY-WAY CUTTER. 





A view is given herewith of the Colburn key-way cutter 
arranged to be driven direct with an electric motor. The 
machine shown is the new model No. 3. It has a maximum 
stroke of 25 inches and cutsa key-way from the smallest up to 
23 inches wide.. One of its special features is the upper 
arm which gives a rigid support to the cutter bar. A wheel 
60 inches in diameter can be chucked on this machine with- 
out changing the position of the upright column. The base 
of the column has several bearings on the main frame, how- 
ever, and when larger diameters are to be key-seated the 
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foot. The stroke can be regulated from one inch to a5 inches 
by the tappets on the stroke-regulating disc at the side of the 
machine. A micrometer depth screw measures the tota] 
depth of the key-way and insures accurate work, making it 
easy to duplicate any number of key-ways having the same 
depth and taper. The range of work done on this. machine 
is not confined to key-seating. For instance, our view illys. 
trates an auxiliary circular table with compound movements 
like a slotter table. There is a large circular opening in the 
center of this table to which are fitted different sizes of reduc. 
ing plates, leaving an opening in the center of the table any 
desired size. With this table a great range of internal 














; 











THE COLBURN KEY-WAY 


column is shifted to a position between the arms of the pul- 
ley. This will bring one of the bearings in the over-head 
arm directly in line with the cutter bar, thus giving the re- 
quired upper support to the cutter bar, regardless of the 
diameter of the work to te handled. In this manner pulleys 
of 10 and 12 feet diameters can be key-seated. Small work 
can also be key-seated, as a variety of different size cutter 
bars can be used on the same machine. 

The table is adapted to tilt in either direction for cutting 
tapers and a graduated scale indicates the exact taper per 


CUTTER, 


slotting can be done, with the advantage over the slotter that 
the cutter bar is always supported at both ends. A machine 
of this character for key-seating large work should stand un- 
der a crane, preferably a traveling crane. 

With an electric drive all belts and countershafting are 
done away with and the machine can be placed in convenient 
position and the wires easily carried to the motor. The motor 
shown on the machine 1s made by the Bullock Electric Co., of 
Cincinnati, ©., and is known as their type N slow speed motor 
No. 106. It is mounted on an extension of the sub-base of the 
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key-seater, The regular clutch pulleys on the key-seater driv- 
ing shaft are supplanted by clutch gears. The pair of gears on 
the motor shaft (on the side not shown in the cut) drive the 
gears on the key-seater. Twoof the gears mesh directly to- 
gether, while between the other two is inserted a rawhide 
pinion. This arrangement drives the gears on the key- 
seater in an opposite direction, accomplishing the same re- 
sult as using an open and cross belt. The clutch is operated 
by means of a shipper rod inside of the driving shaft. This 
is actuated by means of the tappets on the stroke-regulating 
disc on the opposite side of the machine from the gearing. 
One gear on the driving shaft being smaller than the other 
runs at a greater speed and thus gives a quick return for the 
cutter bar. The manufacturers are'Baker Brothers, of 


Toledo, O. 





Large Foundry Trade for Next Year. 


In his market review from New York, Mr. Archer Brown 
makes the following statement concerning an investigation 
Rogers, Brown & Co. made recently, to get some idea of the 
status of the foundry trade in respect to pig iron consump- 
tion: ‘‘There being difference of opinion in certain quarters 
on the real facts as to supply and demand of pig iron, our 
firm has been at the pains to institute a careful inquiry 
through their ten different offices on three points. First, do 
the melters of pig iron in various lines observe signs of fall- 
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TWENTY-FOUR INCH TURRET LATHE. 





The half-tone below shows a 24-inch turret lathe intended 
for producing economically all work which can be either held 
in a chuck or clamped to a face plate, and permits of any 
operation possible with an ordinary engine lathe. To facili- 
tate all changes of cutting speeds and feeds, ample provision 
has been made, and with this in view the back gearing of the 
head stock is is engaged or disengaged by the clutch lever 
shown in front of it. The friction clutches are of recent de- 
sign, and so arranged that all wear can be compensated for, 
and have sufficient power to obviate slipping under the 
heaviest cuts. The feed mechanism is driven independent, 
from the screw cutting apparatus, by a train of gears so ar- 
ranged that six different ratios of feed are at instant command 
while the lathe is in motion. 

As appears from the cut, the proportions are massive, while 
the machine has been arranged to be convenient for opera- 
tion, a feature often neglected in heavy tools. 

The length of the head stock and the heavy spindle insure 
proper resistance of springing due to heavy overhung work, 
and rapid results may be accomplished without difficulty. 
The carriage is very heavily gibbed to the outside of the bed, 
front and back, and is fitted with a turret slide of unusual pro- 
portions, 14 inches in width and 20 inches in length, upon 
which the turret proper revolves. The turret is hexagonal in 














24-INCH TURRET LATHE. 


ing off of demand because of high prices they are compelled 
to ask their customers? Second,“ are stocks of iron in 
foundry yards larger than usual at this season? Third, have 
buyers contracted farther ahead than is customary in Decem- 
ber? The answers from every part of the United States are 
almost identical in character. They agree, first, that con- 
sumers in almost every line expect larger; business in 1900 


than in 1899. Second, that stocks on the whole are smaller 
than usual at close of the year, principally because of delays 
of furnaces in filling orders. Third, that the contracting 
ahead has been more general than ever before, and will 
probably amount to a tonnage equal to three fourths of actual 
requirements prior to July ist, 1900."" 





Charles H. Besly & Co., 10 and 12 North Canal st., Chicago, 
Ill., report that December business has started in unusually 
brisk. At their plant at Beloit, Wis., they have just added 
new boilers and engines supplementary to water power and 
are working 16 hours, four days a week, and the balance of 
the time ro hours a day. Numerous orders have been re- 
ceived for Helmet bronze in sheet for flat springs, and in 
wire for round springs. The firm carries an immense stock 
of this material at its Chicago store and is prepared to make 
immediate shipments. Owing to advances in raw material 
there have been a number of changes in prices in standard 
machinists tools and supplies. Besly & Co. suggest that 
orders be placed at once as they will not make advances on 
this line until after Jan. 1, 1900. 


form and 14 inches in width across the flats, the holes being 
2% inches diameter, and the construction is such that a bar 
may be passed entirely though the turret. 

The indexing is done by a hardened and ground pin, which 
is withdrawn by one of the levers shown on the right side of 
of the turret, whereas the other lever is used for clamping. 
This makes a very convenient arrangement, which leaves the 
working side of the turret free from all obstructions. 

The regular engine lathe apron is applied to the carriage 
which gives friction longitudinal feed, power cross feed, for 
the turret slide, sufficient to face the full swing of the lathe, 
and split nut to engage the lead screw for screw cutting pur- 
poses. A fixed stop at the rear of the carriage centers the 
turret so that when boring bars are used no difficulty is ex- 
perienced in properly centering them. The spindle is fitted 
with a hardened steel bush so that the ends of long boring 
bars may be supported to permit of rapid and accurate work. 

It will be seen that any pieces which must be bored, faced, 
turned on their periphery, or threaded inside or outside, can 
be finished on this machine without removing from the chuck, 
and without the use of what may be stricily called special 
tools, and where but few pieces of a kind are to be made, its 
use will prove economical. It is built by the Springfield Ma- 
chine Tool Co., Springfield, O. 
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MACHINE SHOP LOCATION AND DESIGN. 





The specifications for the proposed shops of the Lane & 
Bodley Co., at Bond Hill, a suburb of Cincinnati, were given 
in these columns some months ago. Ina paper recently pre- 
pared by an officer of the company the following points were 
brought out relative to location and design and reasons there- 
for: 

“First--The most suitable manufacturing building is a 
ground-floor surface, protected from the weather, and direct 
rays of the sun without interfering with the light. 

““Second—A plant started on a scale however small should 
be capable of indefinite extension without expense in altering 
or in any way interfering with previous construction. 

““Third—Land enough should be secured in the first in- 
stance to avoid the future necessity of removal and abando:.- 
ment of a plant at a loss, owing to lack of room. 

“‘Fourth—With land at $2,000 per acre, or less than 5 cents 
per square foot, it is cheaper to use land for one-story build- 
ings than to save land by building more than one story. 

**Fifth—One-story buildings may cover every square foot of 
available land, and every foot be equally and perfectly 
lighted from the north by saw-tooth skylights. 

“‘Sixth—It is cheapest to support machinery directly on the 
ground. There is no vibration, no danger of heavily loaded 
floors falling when buildings are old, nor of upper floor loads 
falling up»n the lower in case of fire. 

“‘Seventh—In machine manufacturing, where heavy work 
is done, it 1s always accompanied by a certain amount of 
medium and of light work. The buildings for the heavy 
work are necessarily high, and cost, say, $2 per square foot 
of floor surface. For medium work, a medium height only is 
necessary, costing, say, $1 per square foot: and for the light 
work a low building costing but 4o cents per square foot. 

‘By taking the fullest advantage of these facts and provid- 
ing buildings of a minimum height and cost for the work to 
be done, and providing for the extension of any one of the 
three classes without interference with the others, the best 
and the cheapest plant may be secured. 

‘‘Eighth—Such a plant as is herein proposed is suitable for a 
wide range of manufacturing. ‘lhe plant, if abandoned by 
its original occupants, would be a desirable one for any manu- 
facturing purpose; consisting, as it does, simply of a certain 
enclosed but amply lighted ground-floor area, capable of 
cheap and convenient extension.”’ 

The following comment is made on the above by the 
American Machinist: 

“The second proposition is one whose importance was 
formerly almost universally overlooked. It has received more 
attention in the design of later shops, and one of the best 
examples of this, so far as we know, 1s to be seen in the shops 
of the De la Val Co., at Poughkeepsie, designed by Mr. 
Frederick Hart. ‘These shops are so arranged that additions 
can be made in two directions, either by adding to any num- 
ber of units or adding units, and that this can be done with 
practically no disturbance of the already existing plant. This 
feature is also present, we believe, in the Lane & Bodley de- 
sign. 

*‘As regards the third proposition, it may be remarked that 
usually there is plenty of land for any extensions that may 
be required, and securing it for such use when needed is only 
a’matter of price. The trouble is that when the plant is first 
located one of the strongest considerations is usually low or 
moderate priced land. Then is the time to secure enough of 
it for future needs; for if this is not done, then when exten- 
sions finally become necessary, the value of the land may be 
doubled, or more; and although this value may be the direct 
result of the shop's location, its proprietor will usually secure 
no concession on that account. And although, in one view of 
the case, this land value should be taken account of in the 
cost of goods produced by use of it, it need not, and 
shoyld not, be taken account of where the money has not 
been paid for it, and when by removal of the shops to another 
locality this value would disappear. 

*‘As to the fourth proposition, Mr, Lane writes in answer toa 
question of ours: ‘It is not to be understood that $2,000 per acre 
is the maximum price of land upon whichit is cheaper to build 
a one-story shop, There is a point right here that your dia- 
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gram editor should work up for the benefit of some of us who 
are groping. The problem was suggested by the fact that in 
a four-story building for instance, the wall which supports 
the roof should be carried independently through the thir 
and second and first stories to the ground. All of the ma. 
terial, therefore, below the level of the fourth floor is neces. 
sarily wasted, so far as affording support for the roof is con. 
cerned, it being introduced -imply for the purpose of trans. 
ferring this support to the earth. Whereas in case of a 
one-story building. this roof support between the fourth floor 
and the roof would be directly upon the earth. The same 
applies to the supports for the fourth and third floors. Be. 
sides, a storied building requires light areas. These of 
course, for some purposes are valuable for storage and are 
not wasted. There is, I think, a very pretty problem here 
and the possibility of a table showing at what price per 
square foot of ground one story buildings are cheaper than 
two or more stories,’ 

“In the description of the shops referred to above, the fol- 
lowing language is used: ‘If ground can be had at the same 
or a lower price per square foot than the cost of a square foot 
of inclosed and roofed shop floor, a single floor is better than 
many floors.’ The shop referred to cost 75 cents per square 
foot of floor space, which makes the above quoted words 
equivalent to saying that a price of $32,670 per acre for land, 
it is still best to construct a single-floored shop. 

‘‘The sixth propositon is, we think, an important one. We 
all know that, talk as we may of our splendid shop floors, 
there is still nothing like the solid earth as a support for ma- 
chinery; and it is a familiar fact, that in case of fire, most of 
the damage to machinery is apt to be the result of the fall of 
machinery from upper floors on to that which is below. As to 
the seventh proposition, there is, we think, more room for 
difference of opinion if we take into consideration the fact that 
few of us can foretell with certainty what the work of the 
shop will evolve into, nor what changes of arrangement may 
become necessary or advantageous. Regarding the relative 
costs Mr. Lane says: ‘It is not to be understood that the 
amounts of $2, $1 and 47 cents represent the actual costs of 
the different types of building or of different heights of build- 
ing of the same type; the high and the medium being of the 
same type and varying only in height. These figures were 
used simply to illustrate. It is true, however, that the high 
building greatly exceeds in cost per square foot of floor space 
that of the medium building. It might be considered that 
the only increase in cost would be that of the horizontal belt 
of siding, the height of the belt representing the difference in 
the total height of the two buildings. This does not, how- 
ever, represent the entire increase in cost. 

** *The duty of the roof truss, in addition to supporting the 
roof loads, is to brace the horizontal sides against wind pres- 
sure, and the requirement in each individual member of the 
truss is greater, owing to the wind pressure than for sup- 
porting the roof loads. The posts themselves are necessarily 
of greater cross section to resist bending, due to increased 
height, as are the foundations also due to increased height 
and consequent increased wind pressure’ "’ 





Tue Davis Coal & Coke Co, has consolidated with the rail- 
road which the Davis-Elkins interests control as they have 
controlled for some time the coke company. By a nearly 
unanimous vote of both corporations the capital stock of the 
West Virginia Central was increased to $10,000,000, and the 
increased stock was applied to purchasing the lands and 
properties, real and personal, of the Davis company. This 
brings under the ownership of the West Virginia Central 
nearly 100,000 acres of coal and timber lands, east of the 
Alleghenies. The coal department of the consolidated com- 
pany has about 700 coke ovens, which will soon be increased 
to 1,000. The capacity of the mines is now about 5,000 tons 
daily, and about 800 tons of coke. It is proposed, under the 
consolidation, to increase the output of the mines to 8,000 
tons of coal daily, and the coke to 1,200 tons daily. The 
officers of the consolidated company are ex Senator Henry G. 
Davis, president; Senator Stephen B. Elkins, vice-president; 
F S. Landstreet, manager of the sales department; C. L. 
Bretz, general manager of the railroad department. 
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IRON MINING CONDITIONS IN CUBA. 





Dr. Wm. B. Phillips writes interestingly inthe Znginecring 
and Mining Journal of the conditions and prospects of the 
iron mining industry in Cuba as he found them on his visit to 
the island a few months ago. We make these extracts from 
his letter: 

I visited the manganese mines of the Ponupo Min- 
ing & Transportation Co., at Ponupo, the iron ore mines 
of the Juragua Iron Co., at Firmesa, and the iron ore mines 
of the Spanish-American Iron Co., at Vincent above 
Daiquiri. All of these mines have resumed operations since 
the close of the war and are now getting into fair condition. 
Indeed the war did not greatly damage any of these proper- 
ties. They suffered from the long shut down, of course, but 
the actual losses due to the carrying on of hostilities in the 
vicinity were inconsiderable. 

It has been remarked before by those who were familiar 
with Cuban conditions that the Spaniards from the province 
of Galicia, Spain made the best miners, the native Cubans 
not taking very kindly to such work. This seems to be the 
case, and it is a great pity that such of the rank and file of 
the Spanish soldiers from this province as chose to do so 
should not have been allowed to remain in Santiago, where 
their services are in such demand. If considerable numbers 
of the common soldiers had remained in Santiago Province 
there would not have been any disturbances growing out of 
their presence. On the contrary, they would have taken hold 
of the work that the Cubans do no! like and can not be in- 
duced to do except under stress of hunger. The native Cuban 
is either a herdsman or a farmer, or both. He likes to grow 
cattle, or to cultivate sugar, coffee, chocolate, corn, fruit, 
etc. This kind of labor suits his temperament, both his per- 
sonal and his hereditary inclinations. 

The only mining operations now carried on in Cuba are in 
the Province of Santiago, and are confined to iron and 
manganese ores. There are two companies mining iron ore, 
the Juragua and the Spanish American, with a third, the 
Cuban Steel Ore Co., about to start near Cayo Damas, 
some 40 miles west of Santiago. There is only one concern 
mining manganese, the Ponupo Mining & Transportation Co., 
which also owns the Sabanilla and Maroto Railroad, connect- 
ing Sanitago with Ponupo and San Luis by way of Cristo. 

Between San Luis, which is about 24 miles from Santiago, 
and Santa Clara, on the line between Havana and Cienfue- 
gos, there is a gap of some 365 miles without a railroad and 
very few ordinary roads. Some day this gap must be filled, 
for all-rail communication between Havana and Santiago is 
both a military and commercial necessity. The intervening 
country is extremely fertile and portions of it are well wooded 
with mahogany, cedar, etc. Very little is known as to the 
mineral wealth along this line, although it is likely that good 
manganese ore occurs at intervals. But the chief mineral 
districts of Cuba are Santiago and Pinar del Rio. 

The best thing that could be done for the development of 
the mineral wealth of Cuba would be the granting of conces- 
sions for railroads. Not only is this true with respect to min- 
erals but also and particularly with respect to sugar, coffee, 
chocolate and timber. There are thousands of acres of very 
fertile land that cannot be utilized until a railroad is built 
near them, and hundreds of thousands of feet of valuable tim- 
ber inaccessible for lack of transportation. Just why no con 
cessions can be obtained does not appear."’ 


A Small Cupola at Small Expense. 

In the 7radesman E. H. Putnam indicates an economical 
method of building a baby cupola: 

It frequently happens that a foundryman wishes he had a 
small cupola for some special work, and the only reason that he 
does not make one is that he has an ideathat the expense will 
outweigh the convenience. It is customary to make these 
cupolas of wrought iron, supporting them on trunnions, on 
a specially constructed frame, so that the cupola can be turned 
bottom end up if desired, for the greater convenience of fet- 
tling; i. e., cleaning and making ready. This cupola is also 
provided with a drop bottom. The height is limited to con- 
venience for charging in at the top. A disconnected stack 
is provided, with a widely-flaring bottom section which tele- 
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scopes freely within the stationary section which extends 
through an iron collar in the shop roof. These cupolas are 
generally made very small, in order that they may be easily 
tilted. But here isan easy, cheap way to make a fairly good- 
sized “‘baby”’ cupola; one that can melt a ton heat without 
any trouble: Just take a pulley-ring pattern and cast from 
it three or four rings, drawing it up to get the desired depth, 
Rivet some inverted U-shaped lugs on two opposite sides of 
each ring, through which to thrust bars for lifting. Line each 
ring separately with fire-brick. Set the first ring on the cast 
iron bottom. After luting with fire clay, lute the joint and 
set on the next ring; and soontothe end. The cast bottom 
may be a square casting one inch thick, with a hole for the 
drop door. The latter need not be hinged; but make it with 
a flange all around, and prop it in place in the usual way. 
The tuyeres should be made of cast iron, and the same gen- 
eral plan as in the case of a large cupola. The stack is the 
same as described above, Bolt four cast iron legs to bottom 
plate. This cupola is very simple, and can be made “fora 
song.’’ I recommmend the use of a 36-inch pulley-ring for 
pattern; any smaller is too trifling. 





VARIANT IDEAS ABOUT A CRANE. 





A friend of ours wanted to put a crane into an electric 
power station that is under his charge and asked for bids. 
Some rather curious things resulted from this, which he re- 
lates as follows: 

‘The writer having lately sent out specifications for a 25- 
ton, 46-foot span, 45-foot lift, three-motor electric crane, left 
the choice between chain and steel wire rope to the crane 
builders. The difference of opinion expressed by the bidders 
in regard to the relative advisiability and difference in cost 
between wire rope and chain is striking, as will be noted by 
the following: 

“One of the best crane builders states: ‘The hoist is so 
very great that we would be obliged to build a special trolley, 
or a trolley of a large capacity, in order to use chain. This 
would increase the length of the supporting end pieces, rest- 
ing on the wheel bases, and would prevent the crane approach- 
ing either end of the building as near as could be accom- 
plished were rope used. The wire rope would be very much 
cheaper and very much lighter, and we trust that it will meet 
with your views, and that you will pardon us for not making 
the bid for chain hoist,’ 

**An electric crane builder of probably the oldest standing, 
and certainly one of the best known in this line of business, 
states: ‘There will be no difference in the price of the crane, 
whether equipped with chain or rope.’ They show in their 
design and specifications the preference and use of chain. 

‘‘Another manufacturer of one of the best cranes in the 
country states: ‘The height of lift, 45 feet, is too great to 
admit of the use of of our standard design with chain hoist, 
and as you evidently appreciate the advantages of rope, I 
will not make a separate special estimate for a trolley with 
chain hoist. For such high lifts with chain, a double drum 
trolley is practically a necessity, but with the use of rope a 
single drum may be used, with the advantage over the double 
of load not turning on the hook during the process of hoisting 
or lowering.’ 

**Still another maker of exceedingly good reputation states: 
‘In this connection permit us to say that we would advise 
your using the chain as by using the wire rope the sheaves 
for the hoisting block have to be so large that it takes six or 
seven feet off your effective lift, and you get no better results 
in any way than you would with the chain, as wire rope 
manufacturers are very specific on the point of having cer- 
tain size drums and sheaves for certain sized ropes.’ 

‘‘Another bidder of high standing quotes rope hoist at $350 
less than the chain, and recommends the chain."’—| American 
Machinist. 


The Republic Iron & Steel Co. has decided to build an 
auxiliary stack at its Haselton, O., furnace plant. Improve- 
ments will be made also at Hannah Furnace, Youngstown, 
including the addition of a fifth stove. It is expected the 
changes will permit of an output of 300 tons a day. 
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75 YEARS OF IRON MANUFACTURE.*—il. 





BY JOHN FRITZ, 


The opposition to the three-high mill now came in from all 
quarters. The heaters on the rail mill were unanimous in 
their condemnation, and waited on the company to tell them 
what a direful failure it would be. Next I had to meet the 
combined prejudice of the ironmasters, who were a power at 
that time. Some of them would tell the managers that the 
whole thing was certain to be a failure. Next came my 
friends in the trade and out of it, begging me to abandon 
what would surely prove a failure and blast my reputation 
for life. One of my dearest friends, with whom I had been 
employed for a number of years, came to see me and, if 
possible, to get me to change my plans. Tothem all I said, 
**No, I can make it work, and it is the only plan that can be 
adopted that will save the company.”’ 

After all these years there is no person other than myself 
who can fully appreciate the trying position the managers 
were in. On the one hand. I was to build a mill on an un- 
tried plan, and absolutely refusing to build the mill they 
asked for, knowing full well that only in a small degree 
would it remedy the trouble, and that the money spent on 
such a plant would be thrown away. On the other hand, 
there was a strong party of stockholders, protesting in the 
most positive manner against going on with my plans, and 
notifying the managers that they would hold them personally 
liable for all the loss and damage that might grow out of 
their unwise action, as they considered this action to be, in 
adopting a new and untried method that was against all prac- 
tice in this and the old country, for at that time we were ex- 
pected to be followers instead of leaders, Notwithstanding 
all the opposition and trouble we had to encounter, the 
work on the mill was being pushed along as fast as it was 
possible. But there were many difficulties in the way. The 
most serious was the want of proper tools and facilities for 
doing the work. Many makeshifts had to be improvised, 
which all required time and labor. During all this time 
there was much talk and speculation going on in regard to 
the final result, to all of which I gave but little attention. 


First Work of the Three-High Mill. 


At length the mill was completed, and on the third day of 
July, 1857, the old mill was shut down for the last time. On 
the fifth we commenced tearing the old mill out, as the new 
one had to be put in the same place. The work was pushed 
as fast as possible, day and night, but, as it was before the 
days of electric lights, the night work could not be done with 
the same expedition as today. At the same time everything 
in the rail department was remodeled and the floor line of 
the mill was raised two feet. On the 29th of the same month 
everything was completed and the mill ready to start. The 
starting of the mill was the crucial period. In giving an ac- 
count of the starting of the nwill, I can probably do no better 
than quote from a paper written for a former occasion: 

There were no invitations sent out. As the heaters to a 
man were opposed to the new kind of mill, we did not want 
them about at the start. We, however, secured one of the 
most reasonable of them to heat the piles for a trial. We 
had kept the furnace hot for several days asa blind. Every- 
thing being ready, we charged six piles. About ro o'clock in 
the morning the first pile was drawn out of the furnace and 
wet through the rolls without a hitch, making a perfect rail. 
You may imagine what my feelings were as I looked upon 
that first and perfect rail ever made on a three-high train. 
And you may know in part how grateful | felt toward the few 
faithful men who were about me, and who had stood by me 
during all my trials and difficulties. Among these’ were 
Alexander Hamilton, the superintendent of the mill, and 
Thomas Lapsley, who had charge of the rail department, 
Wm. Canam and my brother George, all of whom have gone 
to their reward. 

We now proceeded to roll the other five piles. When two 
more perfect rails had been rolled we were obliged to stop the 
engine for the reason that we were so intently watching the 
rolls that the engine had been neglected, and, being new, the 
eccentric strap got hot and bent the eccentric rod so much 
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that the engine could no longer be worked. As it would have 
taken some time to straighten the rod and reset the valves, 
the remaining piles were hauled out from the furnace onto the 
mill floor. About this time, the heaters, hearing and seeing 
the exhaust of the engine, came into the mill in a body from 
the opposite end of the mill to where the rails were. Seeing 
the unrolled piles lying on the floor, they took it for granted 
that the new train was a failure; and their remarks about it 
were far from being complimentary. Mr. Hamilton coming 
up, and hearing what they were saying about the mill, turned 
around, and using language more pointed than polite, told 
them if they would go to the other end of the mill they would 
see three handsomer rails than had ever been made in their 
country, Wales. After getting the engine in shape, the day 
being Friday, we ran all day, and at night put the regular 
night turn on. 

Everything worked well up to noon on Saturday, it being 
our custom to stop rolling at that time. About o'clock in 
the evening Mr. Hamilton and myself left the mill, and on 
our way home congratulated ourselves on the fact that our 
long line of troubles and disappointments was now over, 
About an hour later I heard the fire-alarm whistle blow, and 
rushing back to the mill, found it one mass of flames from 
end toend. In less than one hour's time the whole building 
was burned to the ground, and a story was started that the 
new mill was a failure, and that we had burned the mill to 
hide our blundering mistakes. The situation of affairs on 
that Saturday night was such as might appall the stoutest 
heart. The product of our labors and anxieties lay there, a 
mass of black and smoking ruins, and the money that was so 
hard to get with which to build the mill was gone. The pros- 
pect was indeed gloomy, but there was one gleam of light amid 
all the? darkness; and that, the pile of perfect and new 
rails, which, as Mr. Hamilton had said, had never been beaten 
in Wales, from which country‘the greater part of the rails used 
at that time came. Above all, the mill had been tried and 
found to work magnificently, and it was these two facts that 
gave us all fresh courage, and enabled us to rebuild the mill. 

The next day being Sunday, it was devoted to rest and to 
thinking over the matter. On Monday morning we com- 
menced to clear up the wreck, all the workmen giving a full 
day towards it, and began the work of rebuilding. In four 
weeks from that time the mill was running, and made 30,000 
tons of rails without a hitch or break of any kind, thus mak- 
ing the Cambria Iron Co. a great financial success, and giv- 
ing them a rail plant far in advance of any other plant in the 
world. This position they held, unquestioned, both for 
quality and quantity until the revolutionary invention of Sir 
Henry Bessemer came into general use. 


Improvements in Construction. 


In the construction of the threeshigh mill there were many 
changes and improvements on the old two-high mill. Up to 
this time the leading spindles had a groeve cut in them to 
weaken them, so that if any extra strain should come on the 
rolls, they would break instead of the roll; and the couplirgs 
were made light so as to act as a kind of a safety-valve. 
Then there was a breaking box placed between the screw and 
the roll. If there was not one of these safety devices break- 
ing each day, the pattern was made lighter. The result was 
that some of them were breaking several times daily, furnish- 
ing a constant source of annoyance. In building the new mill 
they were all made so strong that they were not calculated 
to break. The breaking box on top of the roll was made 
solid, as they were apt, when they gave way, to break the 
collars on the rolls, which should, if posible, be avoided. All 
these changes were stoutly opposed by the foremen and work- 
men of the mill. A few days before the mill was ready to 
start, the superintendent of the mill discovered that the 
breaking box was solid; he then got the pattern and took it 
to Mr. Lewis, the pattern-maker, and told him there was a 
mistake, that it was made solid. Mr. Lewis told him that it 
was made as the old man had ordered it, to which the super- 
intendent said, ‘‘The old man has gone crazy.’’ lie looked 
me up and wanted to know if I had ordered the breaking box 
for the new train solid. I said ‘‘Yes;’’ he replied that if 
with solid spindles, heavy coupling boxes and solid break- 
ing boxes on top of the rools, a piece should enter a wrong 
groove, or a collar should form on the rolls, which was sure 
to take place, the mill would be broken to pieces. To which 
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I replied: “I would rather have a grand old smash-up once 
in a while than be continually breaking something and keep- 
ing the mill standing half the time and the metal wasting in 
the furnace.” Hesaid: ‘Well, you will get it, sure.” But 
we did not, and, as before stated, the mill made 30,000 tons 
of rails without a break of any kind, which, at that time, on 
iron, was nearly a year’s work. The heating furnaces were 
rebuilt, making them larger, the roofs much higher, and the 
length of the furnace greatly increased, which about doubled 
the work that had previously been done. There were also a 
number of improvements made on the train to facilitate the 
work, and make it much easier for the men. Among them 
was the introduction of the driven feed-roller, out of which, 
later on, came the blooming table, which is now indispensable 
in the rolling of steel ingots either on a three-high or revers- 
ing mill. 
Era of the Bessemer Process. 


In 1864 the Bessemer process was introduced in this coun- 
try. Its introduction and perfection will ever remain one of 
the most interesting epochs in the history of the iron bus- 
iness. 

As already stated, the forge carpenter and millwright were 
superseded by the machinist. Immediately after the introduc- 
tion of the three-high mill all the rail mills in the country 
were changed and all the new ones that were built adopted 
the same plan. In fact, as Mr. B,. F. Jones, one of the 
oldest, one of the leading and one of the most practical and 
successful ironmasters in the country, and one of the very 
first to see the advantages of the system, said to me a short 
time since, it was the commencement of the great improve- 
ment which took place in the iron works after 1857 which 
paved the way for the introduction of the phenomenal ‘‘Bes- 
semer’’ process, which, as the Hon. Abram S. Hewitt says, 
takes its rank with the great events which have changed the 
face of society since the time of the Middle Ages. 

At this time the machinists before alluded to were called to 
the front to brave the danger and fight the great battles that 
have ever to be encountered in the introduction of new 
metallurgical processes, and in none were the difficulties 
more alarming and disheartening than in the Bessemer pro- 
cess. These men had now received a training which emi- 
nently fitted them for the duties they were called upon to 
perform. Having been inured to hard work, they entered 
into this new field with such an amount of energy and de- 
termination that it made failure impossible. 


Difficulties and Dangers. 


In witnessing the beautiful and interesting but simple pro- 
cess of blowing a heat of metal, and the regularity with 
which it is done at this time, and the quantity turned out, it 
is impossible for one wholly unacquainted with its early his- 
tory toeven in a measure realize the fear and anxiety of 
those who were responsible for the result. When a charge of 
metal was poured into the vessel our anxiety commenced, 
and as the heat increased, our anxiety increased in a corre- 
sponding ratio, until both became intense. It was when the 
heat was the greatest that accidents were most likely to hap- 
pen. The refractory material with which the converters were 
lined, especially the bottoms, would become plastic, and when 
in that condition the effect of the heat and the blast would 
waste the tuyeres and bottoms away so rapidly that from one 
to th-ee heats were all we could get off of one bottom. Fre- 
quently they would give out at the first heat, then out would 
come the metal through the bottom; and having to use much 
water about the converter, the place under the vessel was at 
all times wet, and the result was explosions, often very 
dangerous, as the hot metal was blown in all directions, fre- 
quently inflicting serious injuries on the workmen, a calamity 
greatly dreaded and the cause of the gravest anxiety to those 
in charge. When an accident would occur anywhere about 
the works the first question asked would be: ‘‘Is any one 
hurt?” If not we would go to work at once to repair with that 
object only in mind. If, on the contrary, some of the work- 
men were killed or seriously injured, it was impossible to 
describe the distress of mind that the person in charge had to 
endure. The anxiety one had when the charge was put in 
the vessel was increased with the heat until the heat was 
blown; but it did not end with the blowing of the heat. 
When the vessel was turned down it sometimes went to> far 
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and some of the metal ran out, resulting frequently in a 
grand pyrotechnic display of an exceedingly dangerous 
character. The next operation was to get the metal in the 
ladle, which was generally not a very difficult one, but it 
would frequently burn through the ladle, and then the only 
thing that could be done was to let it run into the pit and 
order all hands out of the way, for fear of an explosion. As 
soon as the metal was set all hands commenced to clean the 
pit, which was no easy task. Here were eight tons of molt- 
en steel in the pit burned fast toingot molds, bottom and sides 
of the pit, and to everything that would not burn up. If we 
were so fortunate as to get ths ladle over the pit in good shape 
our anxiety was not yet atan end, It quite frequently hap- 
pened that the stopper would pull off the end of the rod; then 
we had to use what we call a pricker to open the nozzle from 
the bottom. If the metal happened to be cold, which at that 
time it was apt to be, the nozzle would freeze up, as we called 
it; then the metal would have to be poured out of the top of 
the ladle into the mold, cinder and steel all together, with the 
result that generally the most of it got into the pit; then, 
again, if we escaped an explosion we still had a mess in the 
pit. Altogether the difficulties we encountered were enough 
to appall the bravest hearts. My brother George once said, 
when at Cambria, that he did not believe there was a man 
who ever went into the Bessemer business, and was responsi- 
ble for the result, who did not at times wish he had never 
gone into it; and so faras my experience goes I can fully 
verify it. And, further, I think that, ifit had not been for 
the interesting and exciting character of the business, but 
few men would have been willing to endure the trouble and 
anxiety and to endure the physical labor and danger to which 
he and the workmen were constantly exposed long enough 
to have placed the business on a commercial basis, 

Having alluded to the trouble we had with the converter 
tuyeres which caused so much anxiety and loss of time, I will 
now explain how we got over the difficulty at once. We were 
only getting from two to four heats off of a bottom and then 
would have to turn the vessel down and put in tuyeres during 
the blow. Itso happened that, ata time when we were hav- 
ing more than the usual trouble, the vessel was turned down 
and we were putting in two tuyeres when I was sent for, to 
go to the blast furnace, there being trouble there. As soon 
as the vessel was turned up! started for the furnace, not in 
the serenest state of mind; on the way over I was thinking 
over some new device for making the bottoms so that they 
could be burned in order to make them harder and better able 
to resist the action of the blast, as I had been thinking that 
that was one of the troubles. As I went into the furnace I 
noticed some fire bricks about 5 inches square and 16 inches in 
length, such as are used in blast furnace lining. At once I 
ordered some of them sent over to the converting depart- 
ment, and as soon as I could I went over and had one of them 
placed on end in the bottom between the tuyeres and well 
rammed in with ganister, put in the oven and well dried and 
put in the vessel. Result: Twelve heats off of one bottom. 
From this time our troubles began to diminish, and instead o 
making 10 and 12 heats per day we soon ran up to 50 and 60 
heats in 12 hours, and some of the works are now making 70 
and 80. Thissystem of making bottoms was at once generally 
adopted, and is still in use. 





REGARDING the recent trials made at sea by the Government 
with the Lidgerwood Mfg. Co.'s coaling device, already de- 
scribed in these columns, the J/arine Journal, of New York, 
says: ‘‘The absolute success of the Miller conveyor for coal- 
ing vessels at sea, in the trials just made outside Sandy Hook 
by the battleship Massachusetts and the collier Marcellus, 
means another splendid attainment in naval development. 
The tests showed that more than 20 tons per hour could easily 
be passed by the overhead system from collier to warship. 
With this system it will be henceforth altogether unnecessary 
for war vessels to seek a port to coal, for with anything like 
asmooth sea they will be able to maintain their station, as 
for instance when on blockade duty, and have the coal put 
on board almost as readily as if moored alongside a pier. 
This in fact will be possible at sea in any weather when it is 


not too heavy to have hatches off. The Lidgerwood Mfg. 
Co, are to be congratulated on having perfected this valuable 
device which will inevitably result in such great naval ad- 
vantage.”’ 
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NEW LATHE CARRIAGE TURRET. 





’ A new design of turret for a lathe carriage manufactured 
by Fay & Scott, Dexter, Me., is shown in the accompanying 
illustrations, It is designed to go on the cross-slide in place 
of the tool block, and is made to hold either four or six tools, 
and so arranged that a single movement of the lever handle, 
seen at the right of Fig. 4, forward and back, releases the 
turret, turns the next tool into position, and locks the turret. 
The turret turns upon a fixed stud, shown in the vertical 
section, Fig. 1, and this stud has a hole passing through it in 
which is the rod A. To the lower extremity of A is fastened 
the cam D, and a portion of this cam, shown by the dotted 
lines in Fig. 2, acts upon a rounded corner of the locking pin 
E, and forces it out, this rounded corner being on a portion 
of E that is below the indxe ring. The dotted lines in Fig. 2 
show this also. To the cam D is attached the pawl I, which 
by the above mentioned movement is carried back to engage 
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The manufacturers supply the turrets either as shown ip 
the cuts, to take tools with round shank, or another style of 
tool holder, taking tools with rectangular shank, 1-inch by 
M%-inch. The turret is supplied for Fay & Scott’s own lathes 
and is also made for other lathes by having a template to 
which to fit. 





American Steel Products in Germany. 


A director of a large German steel plant writes in the Ao,- 
liner Tageblatt of the increasingly marked prominence of 
American metal products in Germany. He advises imitation 
of American methods and commends American railroad cop. 
struction and system. In general the communication re. 
flects a feeling that is shared by many leaders in German ip. 
dustry: 

‘Concerning the industrial situation in the United States 
the impression derived by a foreigner is that the present re- 
markably favorable conditions are solid, legitimate and likely 
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with the next internal notch of the indexing ring, and when 
the lever is drawn forward the turret is rotated until the 
locking bolt engages with the next external notch, the bolt 
having been previously released by the cam D. 

When the motion of the turret is arrested by the lock bolt, 
the operator presses upon the thumb lacth J, Fig. 4, which 
disengages the lock bolt in the hand lever from the notched 
disc F, Fig. 1, y bwhich the spindle A is rotated, and when 
thus released a further movement of the lever turns the 
threaded ring B upon the thread, which is cut upon the fixed 
stud, and thus clamps the turret firmly in place. The lever 
is placed upon the ring B, rather than directly upon the stud, 
because by that means it can be made to operate in the most 
convenient position. A fastening for the tool shanks, an im- 
provement on the common set screw, is shown, and the device 
is well adapted for duplicate operations requiring several 
tools to be used in succession. 


to be permanent. This is particularly true of the mining and 
metal industries. An important element in the present un- 
paralleled prosperity of these interests in America is the 
strong, steady, continuous demand for metals, particularly 
those used in electrical machinery and installations. It is also 
true that America far surpasses us in the case of iron and 
steel for building purposes. It is undeniable that the Ameri- 
can iron works operate under decidedly more favorable opera- 
tions than ourown. America possesses far richer and more 
widely distributed iron ore deposits than Germany. To this 
must be added the important advantage that the construction 
and equipment of their iron and steel works far excell those 
of Germany, and indeed every other European country. The 
substitution of machinery for manual labor in the United 
States is astonishing. Finally comes the enormous advan- 
tage which Americans enjoy through the high development of 
their railway system and their low freight rates. Under these 
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conditions the German iron industry finds in the United 
States its greatest, most important and most dangerous com- 
petitor. And we have not experienced the worst. When 
once a relapse occurs in the American market, or a weakening 
of demand in the world’s metal markets, then we shall 
feel the full force of the sharp and powerful competiton from 
America, especially in heavy plates, structural steel and iron, 
and rails. Above all is this true in respect to rails, the pro- 
duction of which is developed to an astonishing degree."’ 





AUTOMATIC PLANER TOOL. 

The latest application of the inserted cutter principle as 
applied to planer work is the Armstrong planer tool manu- 
factured by Armstrong Bros. Tool Co., to6-108 West Wash- 
ington st., Chicago. The cutters are placed in grooved seats 
and may be adjusted to any desired angle. At the same 
time they may be so locked in position as to make slipping 
impossible. The manufacturers consider the rectangular 
shape preferable to the square, since it is stiffer and may be 
ground with more side rake than square steel. Rectangular- 
shaped cutters also admit of sharpening oftener than square, 
without re-shaping the point. The shank is steel, drop 
forged, and is case hardened. The cutters are of self- 
hardening steel. 

The use of the planer tool either right hand or left hand is 
illustrated in Fig. 2, which shows it at work in close corners. 
This gives a good general idea of the clearance obtained, 
and some of the angles at which the cutter can be set. It is 
stated that such a job as here shown could be finished with 
the Armstrong planer tocol without shifting the position of 
the work on the bed. Fig. 3 shows the Armstrong planer 
tool cutting a key-way with the cutter reversed and the tool 
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DROP FORGED DF STEEL, 





FIG. I.—ARMSTRONG PLANER TOOL, 


turned around, throwing the cutting point behind the center 
of the tool, practically working as a ‘‘goose-neck”"’ tool. 





Tue Industrial Commission at Washington on Dec. 8 heard 
the testimony of Nathan A. Taylor, of the N. & G. Taylor 
Co., manufacturers of tin plate in Philadelphia, Mr. Taylor 
said that although his firm had been dealing in tin plate for 
more than 35 years, it did not manufacture it until the tariff 
went into effect in 1890. Before that time its goods were 
manufactured in Wales. His firm did not make black plates, 
but intended soon to do so. The black plates manufactured 
in America, according to the witness, are superior to those 
made abroad. Prices are no higher now than they were six 
years ago, and wages in the tin plate industry generally are 
good. The N. & G. Taylor Co, the witness said, was a com- 
petitor of the American Tin Plate Co. He ‘found no disposi- 
tion on the part of the latter company to take advantage of 
its position by putting up prices unduly. 





Tue American Pig Iron Storage Warrant Co.'s yards are 
now practically bare. On Dec. 10 the amount in yard 
Was 5,900 tons, 3,600 tons having been withdrawn in the pre- 
ceding 10 days and only 200 tons put in yard. 





AssISTANT State Geologist Bain, of Iowa, conSrms the re- 
port concerning iron ore in Allamakee county of that Stat 
and says that the deposits have been known for some time. 
The ore is limonite and for the most part is mixed with clay 
and other impurities. There are three points in the county 
named in which what is called ‘‘considerable bodies’’ of ore 


occur, but no estimates are given. These ores when washed 
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carry from 54 to 60 per cent metallic“iron and™“are high ‘in 
phosphorus. 

THE FORT PAYNE BOOM—REQUIESCAT. 
ro THE EDITOR: 

The announcement in your issue of Dec. 7, of the disman- 
tling of the furnace at Fort Payne, Ala., and the removal of 
the open-hearth steel plant recalls some interesting data in 
respect to Fort Payne. It was essentially a boom town, and 
afforded from its very inception the finest illustrations of the 
insidious and powerful desire among a great many people to 
make a silk purse outof a sow’s ear. As a site for the profita- 
ble manufacture of iron it never had anything to commend it 
except the limitless assurance of promoters. It had neither 
ore nor coal, the thin seams of Clinton ore lying to the east 
ward affording no foundation for the building up of a smelt- 
ing business, while the less said about the coke, that carried 
from 20 to 30 per cent of ash, the better. 

A noted mining engineer said to me several years ago that 
he had been employed to make a report on the resources of 
the region immediately contiguous to Fort Payne. He went 
down and spent some time there, reaching the conclusion that 
it would be very unwise to attempt to establish an iron in- 
But that was not the kind of report the pro- 

They made no use of it and he had to bring 

A report “of asort’’ was made by another 


dustry there. 

motors wanted, 
suit for his fee. 
engineer, and upon the basis of this the place was boomed 
for all it was worth. A carload or so of all kinds of material, 
ore, coal, coke, kaolin, building stones, woods, etc., was sent 
to Boston and handsomely mounted for exhibition. It was 
said at the time that some of the things sent did not come 
from that locality, but this may have been an oversight. 


| Ss 8 
LI @) 
FIG. 3 


~~ 


| 
| 


] 
f 
| 


) 
When one is engaged in booming, the ordinary distinctions 
of honesty are liable to eclipse. 

Fort Payne was a New England town, founded with New 
England money and modeled on the very latest New England 
pattern. A great many honest people in New England in- 
vested there and not a few came down themselves. It was a 
bustling place, with scarcely enough room on the sidings for 

e sleepers and excursion cars, with scanty accommodations 
and chairs ata premium. Everybody was to get rich off of 
everybody else, and into the wilds of De Kalb county the bless- 
ings of real New England doctrines were to penetrate. One of 
the chemists who furnished the analyses had a financial :nter- 
est in the success of the enterprise and received a part of his 
pay in stock. At least this is what he told me, and I have no 
reason to doubt the accuracy of the statement. The analyses 
seemed to show pretty good stuff, and the stuff seemed to be 
pretty good—what there was of it; and plenty of it—such as 


it was. But now comes the end, When De Soto was camped 
at what is now Rome, Ga., in 1541, he sent an expedition into 
what is now De Kalb county, Ala, After some days it re- 
turned and reported that the country was mountainous. This 
was a true report, and it is to be regretted that old Garcelasso, 
the reporter for De Soto and the first war correspondent in the 


United States, had not lived until 1890. 


Pittsburg, Pa. 





lr is reported that officers of the American Tin Plate Co. 
plantin the Cen 
tral West. Some investigation is reported to have been made 


contemplate the erection of a large modern 


in the Mahoning and Shenango valleys and in the Pittsburg 
district in the search for eligible sites 
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INDUSTRIAL SUMMARY. 





If you are in need of machinery ofany description, please notify TAc 
Tron Tr Review, and we will put you in communication with our 
advertisers at once.) 


New Buyers in the Market, and Some of Their Wants :— 

Dickson & James, Darlington, S.C., want a second-hand 
lathe, 20 or 22-inch swing, about 14 or 16-inch bed, screw- 
cutting, with countershaft and pulley. 

Southern Iron Works, Tampa, Fla., are in the market for 
a pipe and bolt-threading machine; also planer and lathe. 

The City Forge & Iron Works, Dayton, O., Andrew Plocher, 
proprietor, will buy a hand’punch for work on scrolls for 
ornamental iron work. An improved tool desired. 

At Birmingham, Ala., it is proposed to form a company for 
the manufacture of bolts, nuts, rivets, washers and railroad 
spikes. 

At _ Louisville, Ky., Benj. Howe, Richard M. Houser and 
William M. Houser have incorporated the Houser Bros, Brass 
Mfg. Co., with capital stock of $10,000, to manufacture brass 
and other metallic articles. 

John G. Sanders, Monroe, La., wants to buy a hydraulic 
wheel press; second-hand preferred. 

Barrow & Yarboro, Louisburg, N. C., are in the market 
for a 50 h. p. boiler and a 40 h. p. engine. 

W. A. Jones Foundry & Machine Co., 55 to 59 S. Jefferson 
st., Chicago, manufacturer of power transmission ma- 
chinery, is in the market for an 8, 10 or 12-foot boring and 
turning mill. 

The Central Steel Co., Indianapolis, Ind., capital $240,000, 
has been incorporated to take over and operate the Premier 
Steel Works, at Indianapolis. The following officers were 
elected: President, Major Collins, Brazil, Ind.; vice-presi- 
dent, W. J. Carlin, Pittsburg; treasurer, Crawford Fair- 
banks, Terre Haute, Ind.; secretary, Joseph R. Paull, Pitts- 
burg. The report that a tin plate plant would be erected 
is untrue. 

The Solid Steel Tool Co., Chicago, capital $5,000, has been 
incorporated to manufacture iron and steel by Henderson H. 
Miner, Walter D. Laparle, Carl Carlsen. 

The Indiana Chain Co., of Indianapolis, has been incor- 
porated with $50,000 capital ‘by Frank W. Wood, Chas. C. 
Shumaker and Delbert S. Bray. 





New Construction :— 


“ The Thew Automatic Shovel Co., of Lorain, O., is pushing 
construction work on its plant. The structural steel is 
erected, the brick walls nearly completed and the roof is now 
being put on. All machinery is on the ground, the boiler, 
engine and generator set and the line shafting will be in 
place this week. An electric crane is to be installed. 

It is stated that the Virginia Iron, Coal & Coke Co.'s steel 
plant, Middlesborough, Ky., will resume early in the year. 

Work on the foundry at Grand Island, Neb., to replace the 
one recently destroyed by fire has begun. It will be a brick 
structure. 

William Sellers & Co., of Philadelphia, are erecting a boiler 
house, 36x43 feet. 

The Globe Iron Works, of Minneapolis, Minn., has begun 
work on a frame addition to its gasoline engine factory. It 
will be 44x100. 

“ The Schuylkill Iron & Steel Co., of Philadelphia, has 
awarded the contract for the foundations fora large foundry 
which will be erected at Thirtieth st. and Gray’s Ferry ave. 

The Bullock Electric Mfg. Co., of Cincinnati, is advertising 
for bids to extend its main building 200 feet. This will make 
the main machine shop soo feet by ror feet. The heavy 
volume of business from all parts of the world in the last six 
months, has made it imperative that this extension be made 
with all possible haste. 

“The Sperry Trolley Wheel Co. has been formed at Cincin- 
nati, O., for the purpose of manufacturing a patent trolley 
wheel. The company will begin operations at once, and a 
plant will be secured as soon as the location can be decided 
upon. 

The Hallman foundry, at Mont Clare, Pa., will be enlarged, 
an addition 75x25 feet having been contracted for. 

The Keasby & Mattison Co. of Ambler, Pa., is about to 
erect a large brick and iron building at Maple and Chestnut 
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sts., Philadelphia. 
cost $50,000. 

| ‘The Metal Goods Mfg. Co., Hamilton st., Cleveland, js 
erecting a $12,000 factory building. 

The Tyler Wire Works Co., of Cleveland, is erecting a 
foundry to cost $9,000. 

~= The Jones National Fence Co., of Columbus, is reported to 
have in contemplation a plant to supply its wire. The site 
spoken of is adjoining that of the new Columbus Steel @ 
Iron Co. 

=. The Champion Iron & Steel Co., Grand Rapids, Mich., has 
secured the use of a portion of a street for one of the build. 
ings of its tin plate plant now going up. Permission was 
given the Chicago, West Michigan railroad to lay four 
tracks to the plant. 

~ Announcement is made at Milwaukee of extensive contem. 
plated improvements at the Illinois Steel Co.’s plant. New 
blast furnaces, new steel works and new rolling mills are 
planned, requiring two years for their erection. 

—At the Craig shipyard at Toledo, O., a large machine 
shop 1s under erection, and the manufacture of marine 
engines will begin in January. 

“ The contract for the shell of the new furnace of the War- 
wick Iron & Steel Co., Pottstown, Pa., for the four stoves 100 
feet high and 22 feet in diameter, and for the draught stack 
220 feet high, has been let to William B. Pollock & Co., of 
Youngstown, O. 

The Michigan Heater Co. has sold its recently constructed 
plant to the Detroit Galvanizing & Sheet Metal Works for 
about $25,000. The Michigan Heater Co. has bought a new 
site and will erect buildings at a cost of $20,000. 

The Ohio Steel Mfg. Co., lately organized at Canton, O,, 
has contracted with the Canton Bridge Co. for its buildings. 
An open-hearth furnace will be built. 


It will be 60x300 feet, one story, and wil} 





Fires and Accidents :— 

The machine shop, pattern shop and office building of the 
Palmers & DeMooy Foundry, Cleveland, burned Dec. 12, 
with loss of $13,000. 

The Pittsburg District :— 

C. J. Kane, of Buffalo, N. Y., and a number of Pitts- 
burgers, have purchased the" plant of the Portland (Me.) 
Rolling Mill Co., and will remove the machinery to a site on 
the Monongahela River not yet selected. A company with 
$250,000 capital stock is to be organized. The plant at Port- 
land consists of four double puddling furnaces, a 1o-inch 
guide, an 18-inch bar and an 18inch muck mill, and fur- 
naces. It will be set up to manufacture bar iron. 

The Riter-Conley Mfg. Co., Pittsburg, has a contract from 
the American Steel & Wire Co. to erect an additional blast 
furnace, which will probably be built on Neville Island, be- 
low Pittsbury. 

Singer, Nimick & Co., Pittsburg, are building a 36-pot 
crucible steel melting furnace. 

The Pittsburg Stove & Range Co. has declared its first 
quarterly dividend of 13¢ per cent, payable Dec. 28. 

Active work has been commenced on the foundations of 
the open-hearth addition at the Duquesne steel works of the 
Carnegie Steel Co., Ltd. The excavations are nearly com- 
pleted. 

The Secretary of War has granted a permit to the Carnegie 
Steel Co. to erect a masonry intake, within the harbor lines, 
at the Carrie furnaces at Rankin. Permission is also given 
to erect a cofferdam, outside the harbor lines, to be removed 
within six months. The river will be dredged to a depth of 
10 feet at pool stage for the intake. 

Application will shortly be made for the incorporation of 
the Columbia Iron & Steel Foundry Co., by C. C. Lee, C. W. 
Robb, George P. Loomis, W. R. Brown, and S. McCrum. A 
plot of ground has been secured between 34th and 35th sts., 
Pittsburg, fronting the Allegheny Valley railroad. The 
plant to be built will manufacture both iron and steel cast- 
ings. 

Thomas Carlin’s Sons have purchased a plot of ground on 
Kilbuck st., Allegheny, Pa., 150x485 feet, and will erect 
thereon a machine shop. The land is stated to have cost 
$23,000. 

It is stated that the National Steel Co. has secured 3,000 
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} A COCHRANE, 


Clearfield & 17th Sts. 





WHEN BUYING FEED-WATER HEATERS. 
When a man wants to buy a Feed-Water Heater, he either carefully investigates all the 
different appliances that are presented for his consideration, or else he is convinced by his 
previous experience. It is safe enough to buy the same kind that was used before, but some- 
thing better may have come into general use since the previous purchase, or the last investi- || 
gation. While thereare hundreds of thousands of horse power of COCHRANE HEATERS in 
successful, satisfactory service, there are, we suppose, thousands of steam users and engineers 1] 
who are not acquainted with these appliances, or what they will do 
We will be very glad to have the opportunity of submitting full information, because 
these “ COCHRANES” represent the highest development (along common-sense, practical 
lines) of appliances for fully utilizing the heat in exhaust steam for heating water and for || 
purifying it, whether for boiler feed or other purposes. All the little “kinks” of design || 
and construction that will make a Heater more durable, more reliable, more automatic and || 
easier to clean, suggested or brought out by some 14 or 15 years’ experience in this particular 
| line, will be found in the “COCHRANES” There is full warvant for every claim we make. | 
Our COCHRANE HEATERS do precisely what we say they will. | 
| 


HARRISON SAFETY BOILER WORKS, 
| 





Inquiries solicited. 


PHILADELPHIA, PA. 








acres of the best tin-vein coal in the Pittsburg district. The 
land lies between Bridgeville and Canonsburg, and is reached 
by the Chartiers railway, a branch of the Pan Handle, and 
by the Pittsburg, Chartiers & Youghiogheny railroad. 

The heads of the traffic department of the Pittsbrrg Ccal 
Co. have now all been selected. They are: H. J. Lawrence, 
traffic manager; C. L. Porter, formerly with Osborne, 
Saeger & Co., superintendent of transportation; J. L. 
Simons, formerly assistant master car builder of the Pitts- 
burg & Lake Erie Railroad, superintendent of rolling stock 
and machinery; J. L. O'Toole, formerly chief clerk in the 
accounting department of the Pittsburg & Lake Erie railroad, 
car accountant. 

The new plant of the Seamless Tube Co., at Ellwood City, 
Pa., is nearing completion, and will be ready for operation by 
Jan. 1. The engines and boilers are in place, and a number 
of special tools are being installed. 

Ex-Gov. James A. Beaver, of Pennsylvama; State Senato 
N. E. Whitaker and Messrs. W. E. Tustin, W. H. Rogers and 
A. B. Dally, Jr., a majority of the incorporators of the Na- 
tional Tin Plate Co., have called a meeting of the stock 
holders, to be held in Pittsburg, Dec. 28, for the purpose of 
organizing. This is the company controlling the Rogers pro- 
cess of tin plate manufacture. 

Judge Putnam, of the United States Circuit Court, in the 
case of the Duff Mfg. Co. vs. Norton at final hearing again 
sustained the Barrett lifting jack patent 455,993, of July 14, 
1891, as valid and infringed by Arthur O. Norton, of Boston. 
He ordered the preliminary injunction granted last spring 
against Norton made perpetual. Inso doing the court. fol- 
lowed the several decisions made at Pittsburg, Philadelphia 
and Kalamazoo. 





Chicago District and Northwest: 


It is reported that the Illinois Car & Equipment Co. will ex- 
tend its plant at Hegewisch, to include a department to be 
devoted to the manufacture of steel cars. The reconstruction 
of that part of the plant which was destroyed by fire recently 
is going ahead rapidly. 

Marinette Iron Works Mfg. Co., Marinette, Wis., was re- 
cently organized and incorporated under the laws of Wiscon- 
sin with a capital stock of $75,000, with the following officers 
elected: T. C. Miller, president; S. P. Colby, vice-presi- 
dent; H .L. Prescott, secretary; H. H. Norris, treasurer. In 
addition to the manufacture of the Walrath gas engines and 
wagon skeins, the company is carrying on a general foundry 
and machine business, particularly building saw mill and 
mining machinery. 
~ The Chicago machinery market is reported more than 
ususally active. Electrical machinery is in great demand, 
while manuacturers of large mchinery and that used for mining 
report an unusual activity. In smaller engines and machin 
ery the manufacturers are apace with their orders, but the 
available supply is nowhere near the usual accumulation at 
this period of the year. 

The J. G. Wagner Co., Milwaukee, Wis., will erect a large 
foundry to cost about $60,000, to replace smaller one recently 
burned. It will also enlarge the structural iron department of 








its plant. The company has a contract for $380,000 worth of 
iron for the new Chicago post office building and also an 
order for iron work for the new Portland, Ore., Federal build- 
ing, amounting to about $82,000. 

J. B. Doan & Co., of Chicago, have received the contract 
for the machine tool equipment for the United States re- 
frigerating and ice making plant now being erected in 
Manila. P. I. The outfit consists of lathes, shapers, drills, etc. 

W. C. Heimbuecher, 36 La Salle st., Chicago, selling agent 
for iron and steel products, reports that for the last 30 days 
business has been very good. He hasjust returned from an ex- 
tended trip along the Mississippi River and finds that all the 
jobbers have pretty well covered themselves on all lines of 
goods to carry them far into next year and they apparently 
have anticipated their wants so far ahead that business from 
them will not be rushing as all have taken advantage of the 
low prices to‘cover themselves far beyond what they would 
do under usual conditions. Further, they are getting ready 
to take inventory which is usually the case in the last week 
of the year. Mr. Heimbuecher is pushing the sale of the De- 
troit Twist Drill Co,’s twist drills, especially the groove shank 
drills. Large manufacturers have adopted them on account 
of the quick adjustment and labor saving chucks used on 
them, which are commended because there are no set screws 
to catch into the clothes of the workmen. 

A, M. Castle & Co., of Chicago, dealers in iron and steel, 
and in railway and boiler makers’ supplies, announce the re- 
moval of their office and warehouse to 54.60 South Canal st., 
and 55-59 West Water st. Direct connection is made with the 
Pennsylvania, Pan Handle and C. M. & St. P. lines. The 
new warehouses are particularly advanatageous in location 
and give room for carrying large stocks of the boiler special- 
ties manufactured by the firm, including patent pressed steel 
boiler lugs, hangers, saddles, manhole plates, crabs, bolts, 
flanges and copper ferrules, and Huston patent boiler braces. 
A complete stock is carried of the Champion Rivet Co.'s 
Victor boiler rivets from %-inch to 1%-inch diameter; also of 
charcoal iron lap-welded iron boiler tubes for locomotives, 
marine and stationary boilers, and merchant steel lap-welded 
boiler tubes. The firm isin position to make exceptionally 
prompt shipments on plate steel from the Lukens Iron & Steel 
Co,, Coatesville, Pa., and is prepared to furnish plates from 
No. 10 gauge to 2 inches thick up to 10 feet wide, A com- 
plete line of pneumatic hammers, riveters and drills is carried. 
General Industrial Notes: 

AN adjustment has been made between the Republic Iron & 
Steel Co., which has 11 plants in Indiana, and that State 
whereby the company agrees to pay its employes 28 times 
each year instead of 24 and not hold_ back more than seven 
days’ pay at any time. The last legislature passed a law 
compelling weekly payment of wages, and representatives 
of the company are quoted assaying that weekly payment 
of wages would cost them from $100,000 to $200,000 a year. 
[he law provides that when a certain per cent of the employes 
agree bi-weekly payments may be made. 

The East Radford, Va., furnace of the Virginia Iron, Coal 
& Coke Co. was put in blast Dec. 5. 

The Whiteley Steel Co., of Muncie, Ind., has secured the 
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QRRMRARK i eee ei lrmoore nodose nares 1p 
Shop Saws 


equipped with automatic or gravity feed 
for cutting tool steel and all softer 


metals. 
MADE IN FOUR STYLES. 


It you need a cheap saw of 
small capacity write us. 
















Chicas, o- 
Wwew Work. 
Our No. | SHop Saw. 
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contract for furnishing the steel header castings that go into This company has already one furnace going at neni 
the boilers of the new battleship Maine, and United States making 175 tons a day, and the work is being pushed to get 
monitor Connecticut. the ather Ironaton furrace going. 
The prospects are that the Riverside plant of the American t is stated that the Gould steel casting works at Anderson, 
Tin Plate Co., at Cincinnati, will not resume work this winter. Ind., may be moved to Depew, N Y. The failure to obtain 
At New Castle, Pa., the rod wire and nail mills, idle the sufficient gas is announced as one reason for the change. 
past summer, are to be started up early in the new year, it is These works make an improved car coupler. 
reported. ‘The steel plant of the National Steel Co. is closed The Sharon Steel Co. has awarded a contract to Russell & 
down for extensive improvements. Co., of Massillon, O., for two 600 h, p. cross compound 
It is expected that Jupiter Furnace, at St. Louis, inactive engines, for operating the electrical generators. One of the 
for a number of years, will be started soon. engines is to be completed in five months and the other in 
The Empire Steel & Iron Co., of Oxford, N. J., has secured ten months. 
the Fellows Railroad and the Paul A. Queen iron ore mines Transfers of coal and iron property to new hands have 
near Oxford, and will rebuild the railroad and work the been signed in New York. Fred. C. Dunn, of Chicago, car- 
mines. ried the negotiations through. The properties are said to be 
The steel casting plant at Lima, O., which has been idle those of the Woodstock Iron Co., consisting of two blast fur- 
for many months, is being repaired and equipped for early naces, 46,000 acres of iron and coal lands, the adjacent lands 
resumption. of the Gurnee Land Co., 20,000 acres; furnaces, etc., in 
Last week the Hecula Furnace at Ironton, O., was put in Anniston, Ala., and the Aetna Coal Co.'s plant of coke ovens, 
blast after a shut down of six weeks, caused by scarcity of 18,000 acres of coal! lands, etc , in Tennessee. 
water. The Aultman & Taylor Mfg. Co., Mansfield, O., has been go- 
The Southern Iron Works has been organized at Tampa, ing night and day for seven months and is so far behind inthe 
Fla. The company will enlarge its plant. delivery of its orders for Cahall and B & W. boilers that large 
The Kansas City Car & Foundry Co.'s plant, recently extensions of the plant have been determined upon. For the 
bought in the interest of the Griffin Wheel Co., will be made year ending Oct. 1 the boiler sales have aggregated 250,000 
one of the largest car wheel foundries in the country. As h. p., which represents a value of $4,000,000. The company 
soon as the inventory of the plant has been taken the foun- will manufacture the 39,000 h. p. boiler recently ordered of 
dry will begin turning out 250 cast chilled iron car wheels Thayer & Co., of New York, for the New York Gas, Light, 
a day. Heat & Power Co.'s new plant. Foreign orders have also 
t is reported that 10,000 acres of magnetic iron ore land in been quite numerous lately, showing an increase of quite 150 
Ashe County, North Carolina, have been leased by the Penn- per cent over last year. 





sylvania Steel Co., of Philadelphia. 


The American Steel & Wire Co. has issued orders to re Low Holiday Rates via C. T. & V. R. R. 


move the wire weaving machines from the McMullen Wire Tickets on sale Dec, 23, 24, 25, 30, 31, 1899, and Jan. rst, 
Co.’s. plant at Evanston, IIl., to De Kalb, Ill. 1900; good returning to and including Jan. 2nd, 1900. For 

The furnace at Gadsden, Ala.,owned by the Alabama Co particulars call on C. ‘l. & V. agents, or address, J. E. Gal- 
nsolidated Coal & Iron Co. will be ready for blast by Dec. 15. braith, Traffic Manager, Cleveland, O. 
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r= PIG IRON. 


We print the name large 
for we want every con- 
sumer of foundry iron to 
# see it. ' 


Those who have tried Watts know its merits. It is strong, soft and tough. Can be melted alone, mixed with 


other brands, or used as a scrap carrier. 
The Watts furnaces are sold up for this year, but can take care of a limited number of orders for delivery 
beginning in January. Let us know how much you need and we shall make you the most favorable prices. 


Rogers, Brown& Co. 





Ciacinaati. New York. Chicago. 

Buffalo. Philadelphia, Pittsburg. 

St. Louis, Cleveland, Bostoa, 
Birmingham 
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MOUNT SAVAGE FIRE BRICK. 





UNION MINING CO. 
Proprietors of the CELEBRATED Mount Savage Fire Brick 


-% GOVERNMENT + STANDARD. %& 


Established 1841. 
The 


Capacity, 60,000 Per Day ; 
Firet Manufactory of ite 


18,000,000 Per Year. 


Kind in the VU. S. 


Home Office and Works:—-MOUNT SAVACE, Allezanv County, Md. 


Branch Offices:—Ne. | Breadway, New York, N. Y.; Land Title Bidg., Broad & Chestnut Sts., Philadelphia, Pa.; Fergusen Bleok 
Pittsburgh Pe. Stowe, Fuller & Ce., 249 Arcade, Cleveland, Ohie; N. A. Williams Co., 219 E. Washington St., Chicago, i, 





Wire Rones, 
Manilla Rones, 
Gearing ? 


Fiee Catalogue L tells how. 





SWELD 


THE IRONSIDES co.umsus, 0., | 
COMPANY, U. 8. A. | 
| 





When writing to advertisers, 
kindly mention this paper. 


Rolling Mill, Rod Mill, 
Wire Mill and Blast Furnace 


| 
CHILLED AND HARD GUIDES A SPECIALTY. 


WHY NOT PRESERVE) THE RIVERSIDE FOUNDRY CO., Cleveland, 0. 


SANERSIEE OUNDRYICO™ 
H WSANDSOICHILUED 


/ ROLLS 


CLEVELAND,O. 


CASTINGS 





of Every 
Description. 





OTIS 
STEEL 








“OTIS” FIRE-BOX 


Flange Plates, Ship Plates Tank Plates, Steel Car Axles 


Agencies: NEW YORK, 97 Cedar St. 
ST. LOUIS, 516 N. Third St. 
MONTREAL, Homer Taylor, 183 St. James St. 
SAN FRANCISCO, John Woodlock, 154-156 First St. 


PLATES A SPECIALTY. 


and Forgings of all Kinds, 


Steel Castings from 100 td 75,000 lbs. 


Head Office and Works, CLEVELAND, OHIO. 





CHICAGO, Old Colony Bidg. 
WASHINGTON, Kellogg Bidg. 
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BUHL MALLEABLE CoO., 











BY JOHN BUCKLEY, OF CHICAGO, 

The process of case-hardening has not changed materially 
for the past few years. The principal materials used remain 
thesame: Granulated rawbone, hydro-carbonated bone black, 
black oxide of magnesia, sal soda, charcoal and salt. These 
materials are commonly used in railroad shops and give 
much satisfaction if they are carefully and properly handled. 

For pins and bushings, and such light work as is required 
for immediate use, we use the New York specialty case- 
hardening powder; this we found to be greatly superior to 
potash. 

The work which is to be hardened can be packed in cast or 
wrought iron boxes, sealing with fire clay or mud, so as to 
prevent the gases from escaping as much as possible, The 
pieces to be hardened should be placed about two inches 
apart in the box. The vacant spaces are well filled and 


A paper read before the National Railroad Master Blacksmiths’ Asso 
ciation. 


HICH CRADE CASTINGS. 


MALLEABLE| 


QUICK DELIVERIES. 
Detroit, Mich. 


packed with the material you are using for case-hardening 
purposes, Should your box be supplied with heavy work, as 
crank pins, guides, etc., 15 to 20 hours of steady heat is neces- 
sary in order to secure best results. If, on the other hand, 
you have light pieces, as links, |ink blocks and pins, eight to 
10 hours will be sufficient to subject them to a good heat. 

This class of work we place in the furnace about 8 o'clock 
in the morning and heat it all day. At night we close up the 
furnace, letting the box remain over night and remove next 
morning. Reheat this work and cool in cold water. We 
have secured good results using granulated rawbone. If 
using hydro carbonated bone black, pack the pieces in a box 
and seal as before. 

Furnaces for case-hardening should be so constructed that 
the boxes will not have to be raised or lowered while being 
put into or taken from the furnace. The heating space is 
near the ground. The fire box and ash pan are below the 
surface. This refers to a furnace heated with ‘soft coal. If 
the furnace is outside of the building, a stack or chimney, 
about 16 feet high, will furnish draft enough to heat the 


boxes without aid of a blast. Case-hardening furnaces which 
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U. BAIRD MACHINERY CO., 


PITTSBURG, PA.,, 124-126 First Ave. 
Machine Tools and Supplies. 


423-425 Water St., 


an 





es 










Send for list of 
Second-hand Tools, 





THE BEST 
AND THE 
CHEAPEST. 


BRIER HILL 
PORTLAND | 
CEMENT. 


The Brier Hill Iron & Coal Co., 
_ YOUNGSTOWN, 0. | 


CUPOLA BRICK. 





MINING MACHINERY’. 


HICH CRADE HOISTINC ENCINES. 


WEBSTER, CAMP & LANE MACHINE CO., Akron, Ohio, 





KENTUCKY FIRE BRICK WORKS. |z"" 





FIREBRICK, KY. 


Ore and Coal Handling Machinery 


For Blast Furnaces. Docks and Mines. 


— 





Denison, Prior & Co,, 


BANKERS AND BROKERS, 
309-312 Garfield Bullding, Cleveland, 0., 


offer unsurpassed facilities for transactions 
in the iron and steel stocks, either listed or 
unlisted. 

Private wire connections with New York, 


Chicago, Boston, St. Louis and Philadel. 
phia. 





Long Distance Telephone M. 1138. 
Correspondence Solicited, 


“WOlNS SHYUOM 13318 


















WE HAVE... 


BEAMS 


‘and 


CHANNELS 


in stock and can cut and ship promptly. 


MACBETH & CO., 


CLEVELAND, oO. 


Telephone West 131 








Conestoga Building, EDWARD E. ERIKSON, PITTSBURG, PA. 


Regenerative Gas Furnaces and Water Seal Gas Producers. 
wTagragNo SMOKE. 





Producer Gas under Tubular Boilers, saving 20 per cent in fuel. 


CHAS TAYLOR’S SONS C0. 


Mannfacturers of 


FIRE BRICK and ENAMELED BRICK. 








Eine BRrIiC rr... 


SHAPEWORK OUR SPECIALTY. 
CINCINNATI, O. 


FIRE BRICK 


Workers of Carter County (Kentucky) 











BRANDS: SUITABLE FOR Clay 
Oo. K. CROWN. Furnace, Malleable, Mill, Foundry 
Oo. K. and Lime Kiln Work. 


OAK MILL, OMIO. 














PROENI 








HORSE SHOES—ARE THE 
BEST HORSE SHOES MADE 


CATALOGUE SENT ON REQUEST. 








PHOENIX HORSE SHOE CO., POUGHKEEPSIE, N. Y.--JOLIET, 14 





are heated with fuel oil’ are of a very different construction, 
the boxes being generally heated from the top; with 
coal, in most cases, it is from the bottom. The cooling tub is 
arranged so as to admit cold water from the end near the 
bottom, the cold stream thus running lengthwise along the 
bottom of the tub. This cold stream forces the hot water to 
flow over the top of the tub. 

When cooling guides or long pieces, strips or bars of iron 
should ‘be laid in the bottom of the tub, in order to keep the 
work about two or three inches from the bottom of the tub; in 

- this way the cool stream flows under the work which is being 
cooled. 








Home Seekers’ Excursions. 
For information about reduced fares, through time, and 








other particulars regarding Home-Seeker’s Excursions to the 
South and West apply to Pennsylvania Lines Ticket Agents. 





Tourist Tickets to Florida and Winter Resorts in the South. 


Ticket agents of the Pennsylvania lines will answer inquir- 
ies about low fares to Florida and winter resorts in the South. 
Full information concerning Tourist Tickets, time tables, 
etc., will be furnished free. Persons contemplating a South- 
ern trip may secure valuable information on the subject by 
merely inquiring of the nearest representative of the Penn- 


sylvania Lines, or by addressing C. L. Kimball, Assistant 
eneral “Passenger Agent, Cleveland, O. Say where and 
when you wish to go, how many will be in the party, starting 
point, etc., and you will be promptly posted. The inquiry 
will not cost much effort—it will save considerable bother 1p 
arranging details, as they will be looked after gratis. 
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using the 


HAYS 


LADLE 
CARRIER 


will save a large 
a of the 
abor in carrying 
iron around the 
shop. Write 


Miller & Hays, 


care, 
Aultman, 
Miller & Co., 


AFRON 
OHIO. 





FOR GREAT TENSILE STRENGTH, ELASTICITY AND ELON- 
GATION, COUPLED WITH UNUSUAL NON- 


CORROSIVE QUALITIES, 


Castings and Propeller Wheels 


MADE FROM 


PARSONS MANGANESE BRONZE 


CANNOT BE EXCELLED. WRITE FOR PARTICULARS. 


SOLE MAKERS 


J. M. ALLEN, President. 


WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 


J. B. PIERCE, Secretary and Treas, ) 





BURWELLA& BRIGGS, General Agents, 2 and'ss 
Clark Bidg., 208 Superior St., Cleveland, O. _ 


Cc. A. BURWELL, Chief poageetes. 32 and 33 Clark 
Bldg., 208 Superior St., Cleveland, O. 


]. B. WOLCOTT, Special Agent, 32 and 53 Clark 
Bldg., 208 Superior St., Cleveland, O. 


FRASER & CHALMERS, 


5560 Washtenaw Ave., 





CHICAGO, ILL. 
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Perforated Metals, Comet Rock 


Crushers, Mining and Ore 
Treating Machinery. 





THE WILLIAM CRAMP & Sons ee Makers of RIEDLER PUMPS. 
| NEWS 


Ship and Engine Building Company, 


PHILADELPHIA, PA. 





————— . 


Denn bigger eONes anion 
serene. ee kdl 





THE BUCYRUS COMPANY, 


DESIGNERS AND BUILDERS OF 


Dredges, Steam Shovels, Excavating Machinery, Steam and 
Electric and Locomotive Cranes, Centrifugal Pumps, with 
Simple, Compound or Triple Expansion Engines, Pile Drivers 
Wrecking Cars, Placer Mining Machines. 


2 cam SOUTH MILWAUKEE, wis. 








Exeelsior Straight-Way Back Pressure Valve 


This valve has no dash pots, springs, guides or complicated 
levers to get out of order. It is simple, reliable and well made 
Never sticks, and can be relied upon at all times when using 
exhaust steam for heating; or when used asa relief, or free 
exhaust on a condensing plant, it has no equal. It is noiseless 
and free from any complicated attachments. 


JENKINS BROTHERS, NEW YORK, PHILADELPHIA, BOSTON, CHICAGO, 





Subscribe for the Iron Trade Review, $3.00 per year. 


that 
iS NEWS. 


Pointers that mean something.—That 
tell you where bids are asked and where 
building materials and supplies are wanted 
before the news is stale. THAT is the 
kind of pointers WE can give you. 

Contractors, Builders, Decorators, 
Bond Dealers, Construction Men, 


Manufacturers and Supply Houses from 
every part of the country testify tothe sup- 
erior excellence and practical value of our 
Advance News Reports. If you want in- 
formation that will PAY YOU write for 
| particulars TODAY to the 


Consolidated Press Clipping Co., 


159 La Salle St., 
CHICACO; ILL. 





A large and growing circulation 
among machine shop and foundry 
firms has 


THE IRON TRADE REVIEW 
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Boring 
and 
Turning 
Mills 


We build these of 37-inch and 62-inch 
swing and of entirely new designs. They 
have many improvements and valuable 


features. 





Information on request. 


THE AMERICAN TOOL WORKS COMPANY. 


WORKS: CINCINNATI, U. S. A. 
COMPLETE SHOP EQUIPMENT OF HIGH GRADE STANDARD MACHINE TOOLS. 


New York Office: 120 Broadway, Geo. Place, Agent. Chicago Store: 68-70 South Canal Street, 


Boston Store: 36 Federal Street. St. Louis Store: 720 North Second Street. 
Philadelphia: The Fairbanks Co. Baltimore: The Fairbanks Co. New Orleans: The Fairbanks Co. 
Cleveland: The Strong Carlisle & Hammond Co. 
London: Alfred Herbert, Ltd., 7 Leonard St., Finsbury: E. C. Paris: Roux, Fréres & Cie., 54 Bouelevard du Temple. 
Coventry: Alfred Herbert, Ltd. 7 yor a etapa ARE RIS A 
Berlin: de Fries & Co., Act. Ges., Kloster Strasse 13-15. Vienna: de a —— = =e Act. Gea., _ mee hgasse 9. 
Dusseldorf: de Fries & Co., Act. Ges., Graf Adolf Strasse Antwerp: Nyssens Fréres, 33 Rue des Peignes. 


Moscow : Alfred Sucken. 


83-87. 














p20 PEDRICK & AYER CO., PHILADELPHIA, PA. 
AIR COMPRESSORS, 


Compressed Air Riveters, 


Hoists,Cranes and other Tools 
FOR SHOP, YARD AND FOUNDRY USE. 


Our newline of Caskey Pneumatic Riveters comprise several 
styles and sizes and are adapted for any kind of work. These 
Rrveters secure the maximum pressure on a rivet with as lit- 
tle weight in the machine as possible. They work rapidly, 
without jar or shock, and give a uniform pressure on every rivet. 


SPECIAL STYLES BUILT TO ORDER. 
MANNING, MAXWELL & MOORE, ‘ole SALES AGEnTs, 


85, 87, 89 Liberty St., NEW YORK. 
Chicago: 22-24-26 S, Canal St. Pittsburgh: Park Building. 
Cleveland: 26 S. Water St. 









CASKEY 
-RIVETER. 








SEND FOR CATALOGUE. 








Now is the time for you to 


4, The Iron Trade Review is the 
The man who whispers down a well, best trade advertising medium 


spread out. ; t . , cel 
p eh Sere J ae = —— eo me ek ~~ in the Central West. 
xten your usiness an “ reap re go ( » ri pony os Has the largest paid circula- 
create a demand for your de- ~~“ “ ii oe, S we Sno —aom | tation in its territory. 
; ers.—Ex. 


vices in new fields. WRITE FOR RATES. 


Metallurgy of Cast Iron, Price $3.00. 
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and all malleable work there are no 
stronger or more satisfactory irons than 


CRAND RAPIDS, MICH. 


FOR CAR WORK 


“Pioneer,” “Antrim,” “Elk Rapids” 


LAKE SUPERIOR CHARCOAL IRON. 


Superior Charcoal Iron Co., S 
911, 912, 9IS3 Michigan Trust Bide., 





37 






aed 








SHAFTING- Ge) HANGERS (kc) COUPLINGS oA 


ppG sE ~ I 


“PATENT nib 6 


NN laiay, SYSTEM 0) an '1*) 2) I») °2 | ca 
FOR ALL MIADS OF MAAUFACTIURIZAGC~ r. 
PLANTS, GRAIN FLEVATORS, BREWERIES, 4 


fre., DESIGAFD, FURATISHED 2-22 ERECTED 
“a ~ 


OVER A MILLION THE 
77, | 4 


OF THESE NG 
PULLEYS INDIR “N( ; ORIGINAL. 
DAILY OF 
OPERATION. “ayy oe IMITATIONS. oi 
‘DODGE /\ANUFACTURING (., . 


_AISHAWAKA . te) on ee 
MEW YORK. BOSTON. cuICAGO 
ATLANTA. LONDON, ENG. 


— 
ECONOMY GO DURABILITY S¢ EFFICIENCY ( >) 
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Are made in different ways; sometimes with the teeth cast, nec- 
essarily imperfect in fit, wasteful of power and extravagant in 
ultimate cost. The next, rough cut and hand finished, a great 
improvement, but not up to the mark yet. 

We use special machines and plane the teeth theoretically 
correct so that the maximum economical limit is attained. 

We would like to figure with you for this class of work and 
can cut up to eight feet in diameter. 


R. D. NUTTALL COMPANY, Allegheny, Pa. 











The VAN DORN & DUTTON CO. 


General Machinists and Engineers, 
1796 East Madison Abe., CLEVELAND, 0, 


(jears and Pinions. 


We make Gears of Steel, Malleable Iron, Cast Iron, 
Brass and Rawhide, and furnish them complete or 
cut as desired. 


Gear Cutting of All Descriptions. 


Material and workmanship the best. 
Write us for estimate and prices. 


























Engineers, 
Founders and Machinists. 


-FOUR-NIGHT. eee _ Sm —_ Greenwald Co. 





Cleveland Union Station. 


nnsylvania Lines. 


Foot of Bank Street. 








Steam Engines, Shafting, 
Hangers, Pulleys, Sprocket 
Wheels Chains Etc., Etc. 


Headquarters for Mill Gearing of 
all kind and sizes. 























xDaily except Saturday. {Saturdays only. Steam Power Plants complete. 
From CLEVELAND TO LEAVE ARRIVE 
Pittsburgh and Bellaire... ‘} a am {12:10 pm 
— and Pittsburg. 700 am . op os 720 East Pear! Street 
ttsbur; re an 310 pm [25 pm : : . 
Philadelphia and New York... ® 2:10 pm 11:30 am CINCINNATI, O 
Baltimore and Washington...... * 2:10 pm 11:30 am 
Alliance —~ | ae. ahinipenth ns 2:10 pm oo am 
Ravenna an ance. -* 510 pm 135 am 
Philadelphia and New York... "11:10 pm * 4:30 am Pitt b c F q A t 4 t q p ifj 
Baltimore and Washington...... *I1:10 pm * 4:30 am S Ur 68 a ef 6a ers an Ul lers, 
Alliance and Pittsburgh........... *II:I0 pm * 4:30 am (Schlieper Patents). 
Mit. Yernon and Pan-Handle Route Sweet’s Steam Seperators, Ashton Pop Safety Valves, 
From CLEVELAND TO LEAVE ARRIVE and Steam Gauges, Bonar Ol! Filters, 
Columbus and Gocsnanti. eecesl * 8:35 am * 5:40 pm Bonar Gauge Cocks, Steam Appliances of al! Kinds. 
Indianapolis and St. L... ---® 8:35 am * 5:40 pm 
uitersburg ond Akros....—-f_ 520 pm txt0 pum JAMES BONAR & CO., 1116 Carnegie Bldg., Pittsburg, Pa. 


Col., Cin., Ind. & St. eeseeeeee X7340 DM *%7:20 ar=p 





THE HOOVEN, OWENS & RENTSCHLER CoO.. Hamilton, O. 


Hamilton Corliss Enzines. 
Enzines for Rolline Millr, 
Electric Railways and 
Electric Lihet. 








Engines of ali Sizes and 
for all purposes. 





46 South Canal St., Carcaco. 
and gC Cortlandt 8t., New Yorx. 
Pewis B PITTSBURGH, Pa. 
Room ry Oc aclede Building, 6 8r. Louis, Mo. 
c. C. MOORE & CO., 8am Frawcisco, Cat. 
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Punches, Dies, Metal Stamping | 


N 
TREL, BRASS, COPPER, ALUMINUM, 
P GERMAN SILVER, ETC. 
Send le or sketch for prices. ‘Novelties 
and Satented articles made by contract. 
E. KONICSLOW &@ BRO., 
310-312 Seneca 8t., Cleveland, O. 
SKINNER CHUCK CO. 


I Machinery  fedveie Wire 


g 
ee 2nd Pointing 
By Compression or Cold Swaging. 
Hapoel ect Wire for Drawing. 
Chas. H. Besley & Co., 10 N. Canal 8t., Chicago, Il! 
THE W. P. DAVIS MACHINE CO., 
¢ ROCHESTER, N, Y. 
‘ BUILDERS OF 


For machines or information, 
THE 


address 
CELEBRATED 


8. W. COODYEAR, 
DAVIS 


Waterbury, Conn. 
SKINNER CHUCKS. 
KEY SEATER 


Ind dent and Univer- 
sal Chucks, Combination 
Lathe Chucks, with pt. 
reversible jaws, Drill 
Chucks, aner Chucks 
and Face Plate Jaws. 
CUTTING OFF 
MACHINES. 
4Lso 
ENGINE LATHES, 
From 19 to 30 inch 
8.. Ing. 
Sena for C 








Send for Catalogue. 


















CLEVELAND 


We are particularly adept in mechanical 
wood engraving. Also make a specialty 
of fine half-tone photoengraving. Should 
be pleased to mail examples of our work 
on request, 


Covert Mfg. Co, 


| censy | West Troy, N. Y. 


ja DERBY SNAP, 


With Plated Rust Proof and 
Guarded Spring. 


“THE LATEST AND BEST.” 


For Sale by all Jobbers at Manufactur- 
ers’ Prices, 


FACINGS. 
Foundry Supplies. 
PERFECTION CORE BOXES 


Cleveland Facing Mill Co., 


CLEVELAND, 0. 
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New York Office, i39 Center Street. 


The well merited reputation attained by our goods is our guarantee of their superiority. 
cannot get them of your dealer send to us for catalogue and prices 


STEEL BALL 
MACHINE CRANK 
HANDLES. 


Turned from solid steel, manufactured 
with key ways or ready for tapping, and 
in any special sizes or shapes. Three 
styles of stock handles are made, two of 
which are shown. The firstis an ordinary 
two-ball lever, ready for tapping, fitted 
with set collar The sonenal is a handle 
adapted for tail stock center tightener 


on lathes. Write 
THE NORWOOD BICYCLE COo., 
Cincinnati, O. 


If you 








7arr 

















> fa 
save belting, and save wear and 
| tear on machinery—if they're 
| BAI | good ball bearings. 
A good ball bearing is a bear- Cleveland 
} ing in which each ball is just 
1 exactly the same size as every Ball & Screw 
other ball—perfectly round, per- Com an 
fectly smooth, highly polished 
and of just the right degree of p y; 
hardness and toughness. 
We make large Balls for the 
SAVE bearings of heavy machinery, and 446 Cleveland, 
every ball we sell has these quali ; 
ties. We havea system of testing Arcade, Ohio. 
which makes it practically im U. S.A 


possible foranything but a per 
fect ball to get through, and 
you're safe when you buy_balls of 
us 


POWER, a 


THE AMERICAN PNEUMATIC TOOL CO,, 


844 Washington St., New York City. 


PNEUMATIC * 


For Chipping, Calking and Beading 


TOOLS 


If you want a pneumatic tool 
which will calk a six foot boiler. 
% in. stock, 3 courses, all circular 
and horizontal seams, both heads, and bead all tubes in less than 5s hours with 60 
lbs. air pressure. (Kendall & Sons, Cambridgeport, Mass., caulked a six foot boiler 
to 150 test in 2 hours and forty-five minutes. 


ORDER OUR “‘F’’ TOOL. 


If you want a tool which will calk apy to of in. and will chip % in xr1-16 in. x1% per minute 
vrder our “G” Tool, We ship on to days trial with guarantee. 















BACK OF EVERY 


Bickford Radial 


that leaves our shops is our unqualified 
guarantee that it will prove thoroughly 
satisfactory in every particular, that it 
will do anything that any radial will do, 
and will do it quicker and better. 

The Bickford Radial is pleasing some 
of the most particular people in the ma- 
chine tool business, and we feel sure it 
would please you. 


Write us for a Catalog. 
THE BICKFORD DRILL & TOOL CO., 








Cincinnati, Ohio, U.S. A, 
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THE STRUTHERS IRON & STEEL COMPANY, 


STRUTHERS, OHIO. 


aed eb es 


Of the Very Highest Quality Only, Galvanized, Cold Rolled, Roofing and Corrugating. Soft Sheets for 
Stamping Purposes, both Bessemer and Open Hearth. 





Our Galvanised. lt ts are smoothly coated. No rough edges, soft and espe olatiy adapted for Cornice and Eave Trough Work, 
ERE ARE NO BETTER SHEETS MADE. We have our own Sheet Bar mu endo an ship prom ptl y 
odd sizes and gauges for co rregating and roo fing purposes, 
Capacity 15,000 Tons Per pnp S 





AETNA-STANDARD IRON & STEEL COMPANY 


General Office “N( 


piG IROW BRIDGEPORT O. Hay 


| STEEL BILLETS “Manufacturers VANIZED ano > 
EET TIN pare SO FT STEEL SA CoppucatED i 


SALES OFFICES 
NEW YORK CHICAGO=MarquetteBldg. SAN FRANCISCO 


EMPIRE BUILD'G 








Oglebay, Norton & Co., |The Originators and Only Makers of Inspected Foundry Pig Irons. 


LAKE SUPERIOR IRON ORES. CLINTON and HECTOR 


auvauts’"Sictonene, INSPECTED FOUNDRY IRONS 


——_FOR——_. 






































z SOFTNESS, STRENGTH, FLUIDITY, UNIFORMITY. 
Pickands, MANUFACTURED BY 
CLINTON IRON & STEEL CO. 
Mather & Co., FURNACES AND GENERAL OFFICES: NEW YORK OFFICE: 
Pittsburgh, Pa. No. 15 Cortlandt St. 
IRON ORE, LAKE SUPERIOR CONSOLIDATED IRON MINES. 
PIC IRON AND 
—— HIGH GRADE MISSABE ORES. 
Adams, Ainslie, Duluth, Hibbing, Hartley, Linwood and Pillsbury Mines. 
CLEVELAND, OCLEBAY, NORTON & CO., Sales Agents - Cleveland, Ohio. 
OHIO. 
The Cleveland Terminal & Valley R. R. Co 
M.A. HANNA & GO" Ss‘a'ssoce 
Gy omee ost Superior St. | Arrive. | Depart. 
INUNEVOUAOON OOUAOEOUGHEEUUONEGGAE AEA + Talley Jot, ©, Wey Stations.) “ag? mi 72g 
IRON ORE, Sheen’ Seaton & Whelton. ems acl Ga ea 
Akron, Canton & Chicago...... *8:05 a M “35 PM 
McKEEFREY & C0 Pittebare Westiasten BG. t2:10 P M fIT:00 AM 
teat eatimnmniancr fio ab | PIG IRON AND COAL. “— aw, *10:30A M| *3:25 P M 
a V2 tDaily except Sunday. *paily. Pullman’s Pal- 
} ace Vestibule sleeping cars between Cleveland 
PIG IRON, CLEVELAND, OHIO. yo ae also Waseington, Balto and Phila- 








COAL AND COKE. 


camo. RAWHIDE BELTINC 


HODUAUEOUGOUAQONONEDONOEAUOODENAOOOGOONGUOGL DEAUOOUOL Amd ITaace t.eather. 


ALSO 


Rawhide Rope, Pinions, Picker Leather, 
Halters, Bell and Register Cord, and 
other Rawhide Coods of all kinds. 


THE MABBS HYDRAULIC RAWHIDE PACKING. 














Drake, Bartow & Co. 


515-516 Perry-Payne Buliding, 
CLEVELAND. CHICAGO RAWHIDE MFG. CO., 75-77 Ohio St., CHICAGO, ILL. 
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LIDGERWOOD 


MOISTING ENGINES 


Are built to Gauge on the Duplicate Part System. 
QUICK DELIVERY ASSURED. 


STANDARD Fer buzlity and Duty. 


Steam and Electric 
HOISTS. 


LIDCERWOOD MFC. CO., 
96 LIBERTY STREET, NEW YORK. 


‘Chicago, Cleveland, —_—- Boston, Pittsburg, 
Philadelphia, Portland Ore. New Orleans. 


THE 
READING 
STANDARD 
BLOCK. 


PATENTED, 


This is the latest 
addition to our line 
of Chain Blocks. It 
is high in efficien- 
cy has an adjust- 
able automatic 
brake sustaining 
the load at an 

int of the lift, 

oists and lowers 
rapidly, and being 
light and compact, 
can easily be taken 
from place to place. 


TRAVELING CRANES, OVERHEAD TRACKS, ETC. 


LINK-BELT Elevators «« | Reading Crane & Hoist Wks., 
Conveyors. Reading. Pa. 


for er | Slabs, Billets, Bar Iron, Cosl, Ashes, Cement, etc 
Shafting, Pulleys, Patent Machine-moulded Rope 


Sheaves, Clutches, etc. Elevating, 
LINK-BELT MACHINERY CO., JEFFREY Conveying, 
ENGINEERS, FOUNDERS, MACHINISTS Power Transmission. 
A, CA 


i. Chicago, U. S. A. Machinery. 
LiNK BELT ENGINEERING CO., PHILADELPHIA and NEW YORK « 


=~ Chess £ 


NORTHERN ENCINEERING WORKS, 




















We solicit an 
oppestuanty 
to help you 
solve your 
Coal Handlirg 
Probiems. 


Our methods 
are 
up-to-date. 











Chains 








No. 6 Chene 8St., DETROIT, MICH. (all styles), 
Link Belting, 
Sprocket 
NES +HIGH+-SPEEDS- ag 
“ELECTRIC *STEAM* HAND* — 
*MACHINERY Conveyors 
+ FOR HANDLING COAL AND ORE Coal Washer 
THE BROWN HOISTING AND CONVEYING MACHINE Co CLEVELAND, 0. Machinery, &c 
NEW YORK 26 CORTLANDT ST*LONDON 39 VICTORIA ST. SW.) 














For! cata 
logueaddress 


HAND and ELECTRIC The Jeffrey 
Mfg. Co. 


RA N ES otk Peake ets t : : Columbus. 0 
Cleveland Crane & CarG0. }}] “yesrey cavte conveyor wee veex. 


handling Coal. 41 Dey St. 
Cleveland, O. 























Cleveland, Cincinnati, Chicago & 8t. Louis 
— Railway, 


and | —BIG FOUR ROUTE— 
y Solid vestibuled trains run daily to Columbus, 
Dayton, Cincinnati, Indianapolis, St. Louis. Par- 
lor car and Wagner Sleeping cars. Best line in 
e the West, South and Southwest. Ticket office 116 
































Euclid ave, Bell Tel. Main 910. Home Tel. 853. 
Depart 
Cc | L dl No. 11, Southwestern Limited.............. *3:30 am 
No. 3, Columbus & Cincinnati Ex....... 7:15 am 
u po as, a es; and No. 25, Wellington Ac. (Sun. only)........ 8: 30 am 
No, 33, Columbus & Cincinnati Ex........ "11:40 am 
No. 35, Ind. & St. Louis Express ~-- “12300 m 
COMPLETE EQUIPMENT for FOUNDRY PLANTS. No. 27, Columbus Accom..,............+: ale 4:00 pm 
Bo. 7, Col., Chm. TE PTCRB .cccce ccccesccccccseses *8:30 pm 
Arrive. 
ENCINEERS and DESICNERS. No. 28, Cin. & Col. Express.............:.. . 645 am 
Fo. 26, Calion Accommodation............+ 9:45 am 
iti * . ' MARVEY, ILL, No 36, Indianapolis & St. L. Ex........... %2:30 pm 
IDWhiting sounds Equipment Co., om thn SUBERB No 46, Columbus & Cin. Express........... "2:55 pm 
No, 24, Wellington Accomi............ -» 6:25 pm 
= ges | No. 2, Col., Cin. & Ind. Ex..........000+ - 25 pm 
No. 18, Southwestern Limited............... _ *r:g0 am 

Daily 


Nos. 11 and 13 do not stop at the Erie Ry. depot. 
No. 37, leaving at 8:30 pm., has local sleeper for 
Cincinnati. Nos. 33 and 46 have dining cars. 

For tickets call on D, JAY COLLVER, City pas- 
senger and ticket agent. No. 116 Kuclid av. (Col- 
onial Arcade), Cleveland, O. 

WARREN J. LYNCH, 

G. P. and T. A. Cincinnati, O. 





The H 

Playford 7—t 
Mechanical cae 

Stoker 


| Guaranteed to 
Abolish smoke, to in- 


| RON 

crease boiler capacity Mig I 

and to save fuel ‘ ——— | et = Yyy TRADE 

For information, address, 4 . : = = % 2 , ec we 4 7 v 9 REVIEW 
The Playford Stoker Co. @ 4 he = Is an increasingly valuable medium 


404 Telephone Bldg., mae through which to sell ~~ to 
OLEVELAND OHIO machine shops and foundries. 






























‘THE 


I 
3 
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PERFORATED METALS. 


ol Portis al’ gi iste A 
LAfRAE Allo WARIED ASSORTMENT OF SIZES. CORRESPONDENCE SOLICITED. 

se ‘ THE ROBERT AITCHISON. ; 

PERFO Ramen co., 


oBhon 56401 x, ao” 



















PERFORATED PLATE SCREENS 


AS REQUIRED FOR 


STONE, ORE, ZINC, LEAD, and all Railroad and Mining Uses. 


Special Screens for COAL, and COKE. 


THE HENDRICK MFG. CO., LTD., 
Samples and information Carbondale, Pa. 


upon request. 


STEEL CONSTRUCTION 


IN ALL BRANCHES. 
BUILDINCS DESICNED AND ERECTED IN ALL 
PARTS OF THE WORLD. 


Roof Frames and Trusses. 
Blast Furnaces and Steel Works, 
Cupolas, Ladies, Converters, 
Boilers, Tanks and Heavy Plate Work. 


RITER-CONLEY MFC. CO., P!"TssuRc, 
The Wellman-Seaver ern Co, 


CONSULTING AND CONTRACTING ENCINEERS. 


New England Bidg., CLEVELAND, 0., U. 
Cable Address, “‘ Welsea”’ Ad 











Steel Works, Rolling Mills, Metallurgical Furnaces, Manufacturing Buildings, Machinery 
for the most economical handling of all kinds of material. 
St. Petersburg Office: 


WESTMINSTER. 27 Great Morskaia 





Gas Heating. - 

Gas Puddling - 

Open Hearth --- 

Eremote - 
Tube 





Alex Taughlin & Co., Pittsburg, Pa. 
And Artificial Gas 
Producers of Every 
- FURNACES Mills, ~ ane 
Tube Work 
say-WE GUARANTEE to place all Plants erected by us in successful seaveine. 
BLAST FURNACE CONSTRUCTION. 
BESSEMER AND OPEN HEARTH STEEL WORKS. 
Office: 631 Penn Avenue, PITTSBURG, PA. 


ooseeere eZ. 
WALTER KENNEDY, Engineer, 
Telephone 3174. 





CREMER & BICKNELL, . . Chemists and Metailurgists,. . 24 Superior St., Cleveland, 0. 


Analytical and Testing Laboratory. 

. Reports on chemical and metallur pial processes. Analyses of ores, metals, fuels, railroad and 
foundry supplies, etc. Accaying.-Cale. silver, copper ores. Mechanical Tests of iron, Steel, etc. Our 
Testing Machine has been standardized by Insp. of Ordnance, U.S. A., for use on government work. 

















is an increasingly valuable medium, 
through which to sell equipments 
to machine shop and foundries. 


The Iron Trade Revie 





a 


Le Chatelier’s 


PYROMETER 


For measuring Sompeceiunes between 
oand 2900° 
Recommended by the Highest Authorities. 


Successfully used in establishments 
for the manufacture of 


Gas, Chamotte, 
Chemicals, Cement, 
Sugar, Accumulators, 


Terra Cotta, Incandescent Lamps, 


Stone Ware, Cartridges and Am 
Porcelain, Glass, maaes, 
Iron and Steel, Malieable iron. 

Also by Boiler Inspectors, Schools and Coll 
for hardening and annealing steel in roii 
foundries, etc. 


VULCAN MFC. CO., Ltd., 
Pittsbure, Pa. 
Station D. 


SHIFFLER BRIDGE COMPANY 


BUILDING DEPARTMENT. 
SPECIALTIES: Steel and tron Guidings ive Rolling 
Mills, Tin Plate Plants, Steel Works. Foundries, 
Factories, Root Trusses, Girders, Columns, Beams, 
Corrugated Iron, Etc. 

Main Office and Works: 
48th Street and A.V, Ry., PITTSBURG, PA. 
Branch Offices : 
1214 Betz Building, Philadelphia, Pa. 
45 Broadway, New York, N. 
228 Lumber Exchan , Minneapolis 
1243 Marquette Buil ing, Chicago, rll. 





Minn. 
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THE FORGE SHOP BELT. 


There is no belting that is so per- 
fectly adapted to the use of the Iron 


Works as the 
PSUIRAAN LEVIATHAN, 
it Is unaffected 
by the temperature, 
whether high or 
low, and smoke, 


gas, or steam, do 
not affect it. in 
fact, conditions 
that would serious- 
ly impair the tite 
and usefulness ofa 
feather or rubber 
belt will not injure 
LEVIATHAN BELT- 
. ING. nor detract 
from its wonderful 
Strength and trans- 
mitting power. 

















Manufactured by 


MIAIN 
BELTINC 
co., 


1229-41 Sespentee 
Street 
PHILADELPHIA. 


65-57 Market St. 
Chicago 
120 Pearl St., 
Boston. 

















.A BC OF IRON... 


A book for foundrymen. It is 
issued in cloth binding, and gives 
much valuable matter on how to 
reduce cost of mixtures, and on 
grading and numbering of pig iron. 

CHAPTER HEADINGS:—Iron—What is 
it? Pig Iron. Constituents of Iron. 
Numbering of PigIron. Grading of Iron. 
How to reduce cost of mixture. Steel. 
Physical Properties of Metals Defined, 
Statistics. Early History and Manufact- 


ure of Iron. 
Former Price, $2.00. NOW $1.00. 
Sent, postpaid, on receipt of price, cy 
THE IRON TRADE REVIEW CO., 


CHICAGO. CLEVELAND. PITTSBURG 
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TWA Fine Brick COMPANY, 


Manaufacturers of the Celebrated 


AETNA HIGH GRADE FIRE BRICK, 


Office and Works: OAK HILL, 
————————————— 
THE “CLEARFIELD” FIRE BRICE 


‘MANUFACTURED BY 


THE CLEARFIELD FIRE BRICK CO., Limited 
Office and Worke at CLEARFIELD, PA. 

Room 305 Ferauson Bida., Pittsburg, Pa., John Richardson. /aen:. 

em 








DOVER FIRE BRICK CO., 


MANUFACTURERS 


or 
Furnace, Mill and Special Shape Fire Brick. 
Office, 44 Mercantile Bank Blidg., 
CLEVELAND, OHIO. 
For All 


FIRE BRICK «-...... 


CHICAGO FIRE CLAY PRODUCT CO., 


618 Chamber of Commerce, CHICACO, ILL. 


Molding Machines 


Lowest Possible Pattern Cost. 


SUITED TO ALL CONDITIONS. 
1. Gated Work, no Change in Patterns, 
2° Vibrator Machines, no Stripping Plates. 
The Tabor Mfe. Co. 


ELIZABETH N. J., 




















Millett’s Patent Portable 


Core Oven 


All complete and ready to put the firetin. 
No one who makes smal! cores 
can afford to be withoutit. . . 


DOUBLE DOORS. 


One closing the oven when the other is open. 


Saves Fuel, Saves Time. 


= 


: 
? 





East Cutters 


STAR 





A fast cutting wheel 


CORUNDUM 


away in the shortest Emery Wheels. 


time the metal which it was made to cut. 
If you require such a wheelin your business, 
write to 


The STAR CORUNDUM WHEEL CO., 
Detroit, Mich. 
Cireular aad prices sent upoo application. 


Fire Brick, 
Cupola Blocks, 
Molding Sand and 
Ceneral Foundrv 
Supplies 


OF THE HIGHEST CRADE ONLY. 








THE GARDEN CITY SAND CO.. 


1201-1202-1203 Security Bidg., Chicege. 


A. F. SMITH & CO., 


MANUPACTURERS OF 


Fire Brick and Clay, 


BEAVER COUNTY SAND STONE. 
NEW BRIGHTON, PA. 





Telephone 42. 


“Royal Star” and “Scioto Star” 
High Grade FIRE BRICK. 


Best for Rolling Mills, 

' Blast Furnaces, Foundries 
ete. High grade Plastican 

Flint Clays for all refractory 

purposes at favorable prices. 


The Scioto STAR Fire 
Brick Works. 


PORTSMOUTH, 
OxI0. 

















Send for Circular. 0 a 
MILLETT CORE OVEN CO., Brightwood, Mass. qi Ratablished 
The Core Ovens may be seen in the sample rooms of : 
The S. Obermayer Co., either in Cincinnati or Chicago. : Ipvcorporated 
. W. Paxson & Co., Philadelphia, Pa. tby6. 
Holmes, Strachan & Co., CLEVELAND 
7 R FE Manutacturers and Shippers ve 
s ' Best made for Malleable BUF FALO 
- tee Rolling Mill Furnaces “While yeu Sicep.” 
RI C 4 Savage Mountain and Cupola Linings.| UWPARALLELED ONT SERVICE. NEW STEAMERS 
Holmes DETROIT. MICH. “Crvv of BUFFALO” 











LATEST AND BEST. Selling Agents 


FOR 


BFS.Cos 
asks 


are 


All Right 


Brass Founders 
Supply Co.: 


THE 
8. Obermayer Co, 


Cincinnati 
‘ and Chicago 
Are Prices. 





Send for cata- J. ¥. Parson, 
logue if inter- Philadelphia, 
ested. a. 
Patent No. J. & McCormick Co 
$80,205, YOU MAVE SEEN IT IMITATED. Pittsburgh,Pa 


BRASS FOUNDERS’ SUPPLY CO.. Newark. N. J 





ame 
* Gry oF Enic,”* 


ate -y- 3 veatnat cre run 
tte ne oe 
oo 
Leave Cleveland 8 P.M. Arrive Bafiale 6AM. 
- Baffale § « “Oleveland 6 « 


CENTRAL STANDARD Tima. 
made at Buffalo with trains 
a 


.—_ 
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M. M. COCHRAN, President. Lz - LAUGHREY, Vice-Preg. 
JNO. H. WURTZ, Sec’y & Treas. S. NEWMYER, Manager. 


WASHINGTON GOAL & GOKE 60. 


3,500 Acres of Coal. 


5,000 Tons Dally Capacity. 850 Individual Coal and Coke Cars. 
YOUCHIOCHENY COAL COKINC COAL 
For Steel Works, Rolling Mills, Tin Plate Works, Locomotive Fuel, etc. For Bee-Hive or By-Product Ovens, 


Our WASHINCTON COKE 


Is unsurpassed for uniform purity and general satisfaction in Blast Furnace and Cupola Practice, 
Quality and prompt attention to shipments insure us the preference. 


General Office, Sales Office, Pittsburg, Pa., 





DAWSON, FAYETTE CO., PA. N. P. HYNDMAN, Sales Agent. 


C 





ee i tt ed 


GASTING MACHINES, cscs." 


_ ETL & PATTERSON, Ettecse & Contractors, 
Be 





P| 







PITTSBURG, PA. 




















‘_TwTrrYryeyTrrrTr,r,rfeewvrevr,refeeofT Ty's" tt" 
rrwrrrrrrerlrlrlrlrrrrrrererererererererrerrryreerrewTS 


FOR CASE-HARDENING, 
CARBURIZER is the most efficient material. 


It penetrates deeper, requires less time and 
is cheaper on account of its specific weight 
than any other material nowin use. 

CARBURIZER does not corrode the article 
and iron or steel does not become brittle if 
properly treated. The Carbon projected into 
metal by our process is not lost if it be found 
necessary to reheat the hardened piece. 

CARBURIZER contains no obnoxious sub- 
stances and is ready for immediate use. 

For full particulars address 





DESIGNING 
Salado 








AMERICAN CARBURIZING CO., 
160 Pearl Street, NEW YORK. 
Factory, Warren and Bay Sts., Jersey City, N. J, 





VaVaAWaVAVaWV AVA AW Va a aV a¥ 


WRITE FOR CATALOGUE. ° 
— AND PRICES 


alional — 


466466646 464464446446 4 44444644 
i i hh hi hh i he he hh he he 
be te de be be he de be bn by be be be he be b> be be be be be le > 
i i i i i i i i i 


TRADE MARK. REGISTERED. 


bpiihihihibhibhbibbbbbhib bib bbb hb bib bbb & 
wrvrrvrVrVYVTYeeYYeeYreYrereryryrrrryrrryryryrvyrvyryTy 








hbhbhbbb bbb bbb bbb bb bh bbb bas» 
eh hi i i hi hi i i i i 








Air Compressors 


for Air Lift Well Pumping. 


Air Compressors 


for Rock Drills, Coal Cutters,.Air Hoists 
and Pneumatic work generally. 


(Pressure Pumps 


> Enloraving © 
for Cotton Oil Mills and Cotton Com-|/ 


204 SUPERS” CLEVELAND, O. for Cot 
COMMERCIAL PHOTOGRAPHY Axons 4-507 steam Pumps,. 


Single and Duplex, of all sizes and for all 
purposes. 


Duplex and Triplex POWER PUMPS. 


CORRESPONDENCE SOLICITED. 


UT Ca HALL STEAM PUMP COM PANY, Pittsburg, Pa. 


Who builds the best Mine Pump? 


PRESCOTT. 


Fred. M. Prescott Steam Pump Co., 


MILWAUKEE, WIS. 

















When you write to firms 
advertised in ourcolumns, 
please mention the fact 
that you took their ad- 
dress from our paper. 
They will thank you for 
it. 





WAEULAUEDUGUONGEOUANGNDEOANOEOOUOND GUUEONNOONONNOOONEHOLe 
or NaN 
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——<——— a ee _— — 
_ ee oS BRABURN STEEL COMPANY, Braeburn, Pa. ‘hit 

* 2g og ) MANUFACTURERS OF wm. Metcalf, 
2) FINE TOOL STEEL AND FORGINGS. ALSO SPRING pb Masbeoack. 





LES: HAMMER, AND MACHINERY STEEL OF HIGH  |&.F. Kelly, 
Se: QUALITY. FINE OPEN-HEARTH STEEL. epee wone 





=~ Cleveland, Ohio. — K 
fom ie CRESCENT STEEL Co. 


MANAGERS 
PT °°“ CHICAGO. | 
60 PEARL SPIT TSBURGH, PA. CHICAGO. 


50 Rooms an 00 00 NEW YORK 
PLL TT 
50 Roomssr2~ | | La BELLE STEEL OO, Pittsburgh, Pa. 


MANUFACTURERS OF FINE 


75 RQOMSer dro4=) CRUCIBLE CAST TOOL STEEL. 














All: Meals Pro SPECIAL GRADES FOR ALL PURPOSES. 
° ~{ BYRON HH. WHITE. 
ss pew’ Fach od | Western Selling Agent. 


OFFICE anpj WAREHOUSE: 68 and 70 South Canal 6t. + Chicago. 

















oe ' pay L é I} Sk Ss S$ HAFTING 
, - ; , — Y 44554 . ‘3 


PETER GERLACH & CO.,| 


MAKERS OF 


Saws Tools and Machinery. | BYRON H. WHITE. Western ‘Setting haiint, 


68-70 South Canal St., Chicago. 











Office and Warerooms, 28 Columbus St. 
Factories on Columbus, Winter and Leonard Sts 


Cleveland. Ohio U.S.A. 








Larger paid circulation and 
larger list of advertising patrons 
than ever in its history. These 
THE [RON TRADE REVIEW now! 
has. Advertising in it pays. BYRON H. WHITE, Western Selling Agent, CHICACO. 


AUUUTENUUUAUDEATAAUTOUATTOAUUCATUOADEEGOUOGOUEATEOOOUNGAUOOGUUAOOOODUOGODOEOU AOU ONONGO ERAT vOAOONOEEOOETT 


LOW PHOSPHORUS |MONONGAHELA IRON & STEEL C0.,. CHARCOAL 


CHARCOAL ")’ BAR IRON and 








MELTING BARS; __ PITTSBURGH, PA. CHAIN IRON. 
vOR High Tensile Strength lrons} CARTER BRANDS 
STEEL WORKS. A SPECIALTY. All Sizes Made to Order. 





Sn ton aetna 
{ THE GOBEILLE PATTERN CO., Cleveland. WEST io 
FORSYTH PATTERN WORKS. Youngstown, Ohio. SOUTM 


MACHINE AND ARCHITECTURAL PATTERNS OF ALL DESCRIPTIONS. run the lines of the Ilinois Central Railroad and 














| Gear Work ® Specialty, tt eestasd 
Patterns for Castings from &% pound to 50 tons. Send on your Drawings and get prices South Dakota Kentucky 
Minnesota Tennessee 
lowa Arkansas 
S HEA R KN IVE Ss Wisconsin Mississipp! 
lilinols Indiana Louisiana 
SAMUEL TRETHEWEY & CO.LTD. Presenting an unequaled territory for diversified 
‘ industries, and possessing 
PITTSBURG. PA. Fine Sites for New Mills 
ESTABLISHED 1883 ~~ Best of Freight Facllities,—Coal Fields, 





Close Proximity to Distributing Centers, 
Intelligent Help of All Kinds, 


BRASS Finisuers J.J. RYAN & CO. eecereceoee 


lescribed in the pamphlet “100 Cities and Towns 
Wanting Industries.” Write foracopy. Nearly 














So-74 West Monroe St., Chicago. all kinds of industries ere wanted. | Ver liberal 

: DUS. 

onze ¢ Rrac CASTINGS TRIES in the South by a number of good places. 

Best Bronze, Babbitt Metals, Brass and Alaminum CASTINGS. GROMGR C POWEE, Industrial Commissioner 


iLC. BR. BR, Co, , Chicago. 
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= SSS SSS SSS SSS SS SS SSS SSS SSeS} SS 
» NATIONAL TUBE COMPANY, | 

0) 

*) Manufacturers of 

p 
~ Wrought Merchant Pipe, all kinds: jf | 1 -weided and Seamless, testedfrom & 
ij sizes 1-8-inch to 30-inch, fitted in 100 to 3,700 Ibs., for Compressed ff 
exe any manner desired. Air, Carbonic Acid Gas, Anhydrous & 
f Ammonia, etc., etc., etc. f 
A BOILER TUBES, x 
J Mild Steel and Charcoal Iron, for Sta- WATER and CAS MAINS, i 
rN tionary, Locomotive and Marine {; Converse and Matheson Lead Joint #% 
W Work. Pipe, 2-inch to 30-inch. j 
~ 

| ASINC, TUBING Y 
uy and Be e for Well Purposes SEAMLESS vy 
Yt ° ~ , i} Tubes, Shrapnel, Projectiles and Mis- f 
Wy 
5) CAS AND OIL LINE PIPE. cellaneous Forgings. i 
W = oY 
t) Office of Office of #8 
6 President and Treasurer, Mercantile and Manufacturing Departments, ( 
eR Havemeyer Bidg., NEW YORK CITY. Conestoga Bidg., PITTSBURG, PA. % 
9) LOCAL SALES OFFICES: 0 
i Havemeyer Building, NEW YORK CITY. 70 Federal St., BOSTON. fj 
Ss 267 S. 4th St., PHILADELPHIA. W 
3) Fidelity Building, PITTSBURC. Fulton & Clinton Sts., CHICACO. 3 
‘i Foreign Office: Bock House, Billiter Street, LONDON. Telegraphic Address: TUBULIFORM, LONDON, we 
ESvessesressesresses esses es esas iesresies es esas eae 











National Steel Company 


CHICAGO, ILL., 


Manufacturers of 


Bessemer and Open-Hearth Billets 
Sheet and Tin Plate Bars. 
































THE CASTING AND CONVEYING OF METAL 


_Exhibit showing furnaces where the VEHLING METHO D has been adopted. 


| Dail 


, * y Style 
Location. Stacks.|Ca — ww Machine 


National Tube Works Company, McKeesport, Pa 600 Double. 

Carnegie Steel Company, Ltd., juquesne, Pa... 2,400 Double. 

Carnegie Steel Company, Ltd., Edgar Thompson... 3,500 Six. 

Carnegie Steel Company, Ltd., Rankin (Carrie)... joneosugl ~ Double. 


Y THE 





Carnegie Steel Com > toamen Lid., Pittsburg (Lucy)... ween Double. 
Struthers Furnace y, Struthers, Ou. 300 Single. 
Laughlin & Co., Ltd., Pitsburg, Pa. (Eliza) . Double ' 
Oliver & Snyder Steel Company, Pittsburg, Pa. (Edith) 400 =6| Double. 


Oliver & Snyder Steel Company, New Castle, Pa. (Rosena).. | Double. 
Shenango Valley Steel Ceaeeie’ New Castle, Pa 3 |Double. 


Bellaire Steel Company, Bellaire, O... pnotamineiesen joo §=6—| Double. 


Lebanon Furnaces, Lebanon, O... ° |Double. is covered by U. S. patents Nos. 548,146, 629,480 and 

) i - ’ , . 
Sivenlie teen Works, wheeling, a | a foo [Double. | 632,031, which are fundamental, and others are pend- 
American Steel & Wire Co.. ia [SS PORE _|_ 3,000 _|Double (3).| ing. 


Totals .. Hine semanas saneen sl 17,700 fhe, a ' The use of the Uehling Method at the furnaces 


For cadtiouinns = mentioned has shown reduced labor cost, while 


G. H, GINTHER, Spel Agent, Camegio Bldg, Pittsburg, Pa, SANOLESS IRON bs roves grentabman 
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AMERICAN 
TEEL AND WIRE CO. 


CHICAGO. 


NEW YORK. 


SAN FRANCISCO. 





FOR RAILROAD USE WE MAKE 





Woven Wire Railroad Fences. 


High Carbon Steel 


The “AMERICAN,” | wires woven tosether 


so as to provide amply 


¥ ELLWOOD and for eens and con- 
rT ” traction. 

McMULLEN Thoroughly galvan- 

ized so as to secure 

LUTELY the BEST 


and CHEAPEST RAILROAD RIGHT-OF-WAY 
FENCES. Write for Catalogue. 














We take contracts for the erection of Rallway 
Right-of-way Fences anywhere in the world, 
having our own experienced employes, our own 
trains and equipment, for doing this class of 
work in the best and cheapest manner. 


ELECTRICAL WIRES. 


Galvanized iron and steel Telegraph Wires 
made in accordance with W. U. and Postal Tele- 
graph Companies’ most rigid specifications. 

Copper Wires and Cables of all kinds. 

Insulated Wires and Cables for every pur- 
pose. 

Lead encased Wires and Cables of all sizes 
for underground work. 

Copper Rall Bonds—acknowledged the best 
wherever used. 

Copper Trolley Wires. 








WIRE ROPE. 


Iron and Steel Wire Rope for all purposes. 

Galvanized Guy Ropes. 

Galvanized Steel Signal Strand. 

Locomotive Switching Ropes, complete. 

Plow Steel and Crucible Cast Steel Hoisting 
Ropes. 

Ballast Unloader Cables fitted complete. 

Transmission Rope. 

Cableways for Mines, Quarries, or Excavating 
work of all kinds. 

Suspension Bridge Cables. 


SPRINGS. 


Flat and Coiled Wire Springs of every size 
and for every purpose made in accordance with 
specifications in every detail. 


CAR TRUCK SPRINGS. TROLLEY SPRINGS. 
CAR SEAT SPRINGS. BUNK SPRINGS. 
BRAKE SPRINGS. 


Any desired temper. Any desired grade of 
Steel. 


SHAFTING. 


Cold-drawn Steel Shafting, any size, highest 
quality, lathe-cut or saw-cut ends, guaranteed 
perfect. Rounds, Squares, Hexagons, Flats or 
odd shapes. 





Wire Nails. Spikes. 


Pole Steps. 


Tacks. Rivets. Staples. 


Lightest and Best Barb Wires. 





NOTE OUR ‘ DIFFERENTIALS.” 


We make our own steel, and accurately fulfill all specifications as to exact quality. We are able to 
guarantee quality by our own personal and intimate knowledge of our Steel. We are in position to see 
that you get just what you want for your “‘different’’ or special needs, depending for exact knowledge 
on none but our own works. 
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we Manufacturers of RE L DISTRICT SALES OFFICES 

( 

Sie PUBLIC Me 

i) BAR STEEL, ——— Ellicott Square, % 

| PLATES, Buffalo, N. y, 

y paron, ? TRON & STEEL f perry-payne suitting, | 

f} SHEETS (Black & Galvanized) x ‘ Cleveland, 0 

MN BOLTS and NUTS, Manhattan Life Buildi e 

eR TURNBUCKLES c © Dullding, 

9) T RAILS (8 to 20 Ibs.), OM PANY. New York, 

N COLD ROLLED STEEL, — Mermod-Jaccard Bidg., 

8] SPIKES, ANGLES, : St. Louis, Mo. 

es _  l CENERAL OFFICES: Endicott Arcade, W 
, —_ St. Paul, Minn, ff 

8 STEEL FENCE POSTS, Stock Exchange Building, Birmingham, Ala. a 


) STEEL WHIFFLETREES, 
AGRICULTURAL SHAPES. CHICACO, ILL. 


i_ : : 
BOO OOOO OOOO OOOO OOO SOO 





Cincinnati, 0. 

















“The Alpha and Omega of the pressed 
steel car,” writes the General Superin- 
tendent of a great American railroad, 
“is that it admits of a maximum of 
revenue-bearing tonnage being hauled 
with a minimum of dead weight.” , 
THAT IS WHAT IT IS BUILT FOR. 


PRESSED STEEL CAR COMPANY. 


PITTSBURCH. NEW YORK. CHICACO. PHILADELPHIA. JOLIET. 











Fora Summer Cruise 
. take the 


Coast Line to MACKINAG. 


NEW STEEL PASSENGER STEAMERS, 
SPEED, COMFORT AND SAFETY. 
The greatest Perfection yet attained in Boat 
construction: Luxurious Equipment, Artistic 
furnishing, Decoration and Efficient Service. 


American Steel Hoop Company, 


General Offices: PITTSBURG. 
MANUFACTURERS 






Steel Hoops 
Steel Bands 
Cotton Ties 
Steel Bars 
Special Shapes 








To DETROIT,’ MACKINAC, GEORGIAN BAY, 
PETOSKEY, CHICAGO. 








Angles 
g No other line offers a Panorama of 460 miles ol 
Channels equal variety and interest. 
Four Trips ver Week Between 
Small Tee Rails TOLEDO, DETROIT any MACKINAC, PETOS 






KEY, “THE SOO,” MARQUETTE 






Bar Iron - : AND DULUTH < 
2W RATES to Picts Macki 4 Retern, eding 
Pig Iron Meals and Berths. Ap: roximate Cost mee Cleveland, $11; fem 






Toledo, $14; from Detroit, $12.50. 
Every Day and Night between 


Cleveland, Put-in-Bav and Toledo. 
Day and Night Service between 
CLEVELAND AND DETROIT, 
Fare, $1.50 each Direction. 


Open Hearth Steel 









District Sales Offices: 







New York Chicago St. Paul Berths, 75c., $1. Stateroom, $1.75. 
Empire Building Marquette Building Endicott Building ee 2 RF, — ee oe 
. te North and North west. 
Boston St. Louis San Francisco Sunday Trips May, June, July and August, 





September and October only. 
Send %e. for Illustrated Pamphiet. Address 


A. A. SCHANTZ, G. P. A., DETROIT, MICH. 
Detroit and Cleveland Navigation Compan 





23 Davis Street 





8 Oliver Street Fullerton Building 
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0999999090000 OO' OO 
; Jones & Laughiins, Ltd., 
¢ AMERICAN IRON *>° STEEL WORKS, 


PITTSBURGH. 
: Branch House, Chicago, III. Branch Office, 220 Broadway, New York. 


PLATES, 9 QUALITY. 


ries Solicited. Prom ents. 


a aeninemn menue 


Se0eceeeeeees 





| ee 

















LORAIN STEEL COMPANY, 


Lorain, Ohio. 


Rails, Blooms, Billets and Slabs. 


panessssssesesesesed 


American Tin Plate Company 


ANUFACTURERS OF 


Coke Tin Plates. 
Charcoal Tin Plates, 
High Grade Terne Plates, 
Black Plates. 


CENERAL OFFICES: 
Marquette Building, 


CHICACO, ILL. 
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NOTICE. 


We wish to announce to the 
trade that we are now ready to 
quote prices for prompt delivery 
on all kinds of machinery and cast- 
ings, also wrot iron shell work of 
any description in connection with 
blast furnace, steel. works and roll 
ing mills, for which our works are 
especially adapted. Correspond- 
ence solicited. 


(Works formerly operated. by Jas. P. 
Witherow Co., and the New Castle Engi- 
neering Works. 


Works and Office at New Castle, Pa. 
Pennsylvania - - - 
Engineering Works. 


FOR SALE 


Goal and Goke Plant, 


Located on main line of the Pennsylvania 
Railroad, near Johustown, on the Cone- 
maugh River. 

A going plant of fifty-three ovens, with 
all equipments necessary to its complete 
operation. Ground has been prepared for 
one hundred additional ovens. 

The property consists of 625 acres, of 
which 225 acres include the surface, dwell- 
ing houses, etc. 

Two veins of valuable working coal 
underlie the greater part of the property, 
suitable for steam and coking purposes, 
making in all some 1,100 acres of coal. 

For price, terms and other particulars, 
apply to E. H. McCOLLOUGH, 224 S. 
Third St., Philadelphia, Pa., or GEORGE 
H. ANDERSON, Chamber of Commerce, 


Pittsburg, Pa. 





New and Relaying Rails 
FOR SALE. 


New 30 1b. rail with angles plices, Chica- 
go. 400 tons practically new 4o Ib. relay- 
ers with angles. A few car loads of 60 1b- 


relayers. One 36 inch gauge Locomotive 


with tender, 8 x 16 cylinders.. 20 36-inch 


Ore Cars. Good condition. Number of 
Petler and other contractors dump cars 
3 Standard Gauge Baldwin Dummy en- 
First class order. 


HYDE BROS & CO., 
Lewis Block, PITTSBURG. 


gines. 





Locations 
for Industries. 


The Chicago, Milwaukee and St. Paul 
Railway Company has all its territory dis- 
tricted in relation to resources, adaptabil- 
ity and advantages for manufacturing, 
and seeks to secure manufacturing plants 
and industries where the command of 
raw material, markets and surroundings 


will ensure their permanent success. 


A number of new factories and indus- 


tries have been induced to locate—largely 
through the instrumentality of this com- 
pany—at points along its lines. 

The trend of manufacturing is West- 
ward. Confidential inquiries are treated 
as such. The information furnished a 
particular industry is reliable. 

Address 

LUIS JACKSON, 


Industrial Commissioner, C. M. & St. P. R'y. 
Old Colony Building, Chicago, Il). 





Advertisements that are stud- 
ied, that are to the point and 
that are frequently changed, 
bring best results. 


FOR SALE. 


200 to 300 tons new 10-inch standard iron pipe, 40 
Ibs. per foot, not threaded, at $50.00 net ton, f. 0. b. 
cars Cleveland, O. Subject to inspection. Also 
about 15 tons Flanged Steel Plates, %-inch to 1-\- 
inch thick—further specifications furnished on 
application ; and 100 tons 5-16-inch Iron Plates, 
35 inches wide x 20 feet long. Also some second- 
hand 20-1b and3oe-lb relaying rails with angle-ba s. 


A. |. Sanger & Harris Bros., 
CLEVELAND, oO. 


FOR RENT OR SALE. 


The Axle Works property No. 694 Broadway at 
Junction of Broadway, Erie and Cleveland Ter- 
minal & Valley railway, Cleveland, O., includ- 
ing engine, boiler and shafting; or will erect on 
these premises buildings to suit tenant, if leased 
for a term of years. Address 

CLEVELAND AXLE MFC. CO., 
Canton, QO. 
BSTABLISHED 1854. 


Cleveland, Lorain & Wheeling, 


Railroad Company. 











Time Table effective May 15th, 1898. 


Foot of South Water Street. 


Cleveland Depot: 
Huron St., West Side. 


Elyria Depot: 








South Bound. Central Standard. North Bound. 











15 13 11 Lorain Branch 12 14 16 
P.M. | P.M. | .M.| A. P.M. 
4:25 | 2:25 | 3 : 7:30 
4:40 | 2:30 - : 7:16 
4:56 2:55 : : 6:58 
5:15°| 3:12 | 7:23 8:25 |10:50 | 6:40 
5 5.3. 8 Main Line | 2 4 6 
5:30 | 2:25 | 7:20 Cleveland .....| 8:30 |11:50 | 7:15 
5:47 | 2:41.| 7:36 |Brooklyn .....| 8:14 [11:34 | 7:01 
6:42 |. 3:26 | 8:22 |Lestet........... 7:29 |10:49 | 6:19 
6:52 | 3:35 | 8:30 |Medina.........) 7:16 |10:37 | 6:07 
7:05 | 3:46 | 8:41 |Chippewa La} 7:04 |10:26 | 5:55 
7:20 | 4:01 | 8:56 |Sterling...... ~| 6:48 |10:12 | 5:40 
8:09 | 4:46 | 9:45 |Massillon.....| 6:00 | 9:23 4:54 
8:55 5:31 |10:34 |Canal Dover.| 5:11 | 8:36 4:10 
9:02 | 5:38 [10:41 |New Philade) 5:04 | 5:28 | 4:03 
g:20 | 6:05 |11:25 |Uhrichsville| 4:45 | 8:10 | 3:45 
scaiteiihe 8:10 | 1:30 |Bridgeport...|.......... 6:05 | 1:40 
onaemunes ee 
P.M. P.M.| P.M. |AR. LV.| A.M.| A.M.| P.M. 








No. 9 leaves Lorain 9:50 a.m., Elyria 10:05, Graf- 
ton 10:21; arrives Lester Junction f0:40. No. 10 
leaves Lester Junction 3:25 p.m., Grafton 3:42, Ely- 
ria 3:57; arrive Lorain at 4:10 p.m. 

Trains 1, 2, 5 and 6 daily between Cleveland and 
Urichsville. All other trains daily except Sun- 
days. Electric cars between Bridgeport and 
Wheeling, and Bridgeport and Martins Ferry and 
Bellaire. Consult agents for general information 
as to the best routes and passenger rates to all 
| points. M. G. CARRKEL, G. P.A., 

Hickox Bldg., Cleveland, O. 








S. FIX SONS’ 
STEAM TUBE WELDING WORKS. 


Manufacturers of reworked boiler tubes 
Good second-hand tubes bought. 


CLEVELAND, O. 








DIRECTORY 


To the Iron and Steel Works of 
the United States for 189g. 





PUBLISHED BY 
THE AMERICAN IRON AND STEEL ASSOCIATION 


Thoroughly Revised. Price, Seven Dollars, 


The American Iron and Steel Association has 
just completed a thorough revision of its Direc. 
tory to the Iron and Steel Works of the United 
States, bringing down to April, 188, a descrip. 
tion of these works. It also contains a complete 
Directory to many leading industries which are 
large consumers of iron and steel. This edition 
which is the fourteenth that has been issued, pm 
braces more complete details of all the iron and 
steel works of the United States, and of indus. 
tries which are large consumers of iron and stee} 
than any preceding edition. It retains all the old 
features of preceding editions and contains many 
new features. 

In the edition for 1896 there was given for the 
first time a complete list of Malleable Iron Works 
in the United States, and to this new feature there 


are now added complete lists of the Rail Mills, 
Structural Miils, Steel Casting Works, Bolt, Nut 


and Rivet Works, Chain Works, Seamless Tube 
Works, and Riveted Pipe Works—all new features. 


The lists of Plate and Sheet Mills and of Tin 
Plate and Stamping Works are much more com. 
plete than in previous editions. The names and 
location of all the works described are given in 
alphabetical order, followed by a description of 
their character, capacity and products, with the 
names of the principal officers, etc., including 
the names of selling agents. This edition makes 
a cloth-bound book of nearly 400 well-printed 
pages—many more than in any previous edition 
It contains a complete list of all the 











Blast Furnaces, 
Rolling Mills, 
Bessemer Steel Works, 
Open-Hearth Steel Works, 
Crucible Steel Works, 
Plate and Sheet Mills, 
Rail Mills, 
Structural Mills, 
Steel Casting Works, 
Cut-Nall Works, 
Tin Plate Works, 
Stamping Works, 
Forges and Bloomaries, 
Wire Rod and Wire Mills, 
Wire Nail Works, 
Iron and Steel Bridge Builders, 
Iron and Steel Ship Builders, 
Horse-Nail Works, 
Locomotive Works, 
Malleable Iron Works, 
Cast Iron Pipe Works, 
Cast [ron Soil and Plumbers’ 
Pipe Works, 
Wrought Iron, Wrought Stee! 
and Riveted Pipe Works, 
Seamless Tube Works, 
Chain Works, 
Bolt, Nut and Rivet Works, 
Car Axle Works, 
Car Wheel Works, and 
Car Builders in the UnitedStates. 





ALSO A LIST OF THE 


Iron and Steel Works in Canada and Mexico. 





This edition ofthe Directory is an invaluable 
book of reference for all business men who wish 
to correspond with iron and steel manufacturers 
or with iron and steel consumers, forming, in 
every respect, A COMPLETE GUIDE to the iron and 
steel works of this country and to the principal 
works which consume iron and steel. 


Sent postpaid, on receipt of price, by 


THE IRON TRADE REVIEW CO., 
PITTSBURG, CLEVELAND, CHICAGO 
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NEWSPAPER METALS. 


METALS 


ALL GRADES. 
‘ 





VERSAL” 


Bearing 
Metal. 


Best Babbitt for Great Weight and Speed. Best all-around Anti-friction Metal. 


MERCHANT & GO., Inc..." 
Northampton Emery Wheel Co. 


20 8. Canal St., CHICAGO, ILL. 




























BUFFER NO. 2. 
Length between flanges, 37 
Diameter 


Length of arbor over all, 48 inches. 
Diameter of arbor through bearings, 1% inch. 
Pulley, , inch x 4 inch. 


Weight, 


inches. 
through collars, 1 inch or ‘4 inch. 
Height from floor to center of arbor, 38 inches. 
plete as above, 327 pounds. 


COMPLETE CATALOCUE ON APPLICATION. 


CRANES 


com- 








Electric and 





Hand Power. | 








Engines, | 
Boilers, 
"| Derricks, | 
Ore & Coal 
Buckets, | 


Clam Shell Buckets. Stone Quarrv Ma- 
chinerv and Car Unloaders. 


EXCELSIOR IRON WORKS CO., Cleveland, Ohio, 


ENCINEERS FOUNDERS MACHINISTS. 








‘Seal Morocco, 


IRON AND STEEL MARKETS. 


IRON ORE. 
(On Lake Erie Docks.) 





Special low- qenphous hard ore, 

Bessemer.. $6.50 
No, 1 Specular, “Bessemer... $5.75@ 6.00 
No. 1 Bessemer, hematite.............c<.cee 5 23@ 5.75 
Hematites No. 1 non-Bessemer.............. 4 008@ 4.50 
No. 1 Specular, non-Bessemer.............. 4.50@ 4.75 
Mesabi Bessemer................ccseeeeseseeses § 00@ 5.25 

Pic IRON. 

Cleveland (f. o. b, cars): 
Bersemer.. sieiieieeetettees,  eneegems $24.00 
No 1 Strong ‘Foundry. $23 cof 23.<0 
N». 2 Streng Foundry.................... 23.90@ 237 
Gray Forge. red short......... 21 38@ 21 7s 
No. 1 American ScOtch...........s:c000. 23 00@ 23 50 
No. 2American Scotch.......... ‘ 22.25@ 22.7« 
Lake Superior Charcoal.................... 25 29.Co 


OLD RAILS AND SCRAP METAL. 
[Delivered Cleveland.) Gross Tons 







GBB Geben Pee ccerscameatoerns cennnnetinesenecechssene ean $30.00 
Old steel rails (6 ft. and over)... «=» 21.00 
Old steel rails (6 ft. and under). ie 22.0€ 
Old car wheels............ evcodeoenence . 22.00 
Net Tons. 
No. 1 R. R. Wrought SCLEP......cccccsceeceyerendeceenee $25.00 
BEET) SOFC acosichocsnnsvdeegeanteeccocssmeesesecotecattovctsel 17 00 
No. 1 Machine Cast SCTE&DP......<.0+++000 - 17.00 
BOGOR GEBGB crccvspdicosessscces 00 
Axle turmimgs............cccsserreenners 16.00 
Wrought turnin 13.00 
Sane Tock crerenttatnventetcseenaemenecermccavemnene 11,00 
Uncut wrought iron boilers............... 10.00 
Steel boiler plates............++ ; 
Grate bars 


Pipes and flues (clean). 
Pi 2 a a ae ae ae . 
Hoop and band iron 
BSE 8F CW rrerc. ec cccsnisconssc cocccnsveccncconnsconsunegsteses: oo 
Wrought —- ( calhantghenmtesneneentnd 
Malleable iron.. a 


STRUCTURAL MATERIAL. 


Beams and channels (f, o. b. Cleveland) 





2.45¢ 
DMBEB crcocrcsvecoccccocssetpoonetbeccocetse soveeetonsee 2.35@ 2.45¢ 
pe 2.45¢ 
Universal plates.......... .. 3.00¢ 
Oe 3.00¢ 





SECOND EDITION 
CREMER & BICKNELL’S 


Chemical and Metallurgical 
HANDBOOK 


EXTRACT FROM PRE FACE: 


In the preparation of the second edition of our 
Handbook, the general plan of the first edition 
has been followed viz., to present in concise form 
such data and information as are useful to the 
chemist and metallurgist. Several tables of the 
first edition, which were of somewhat limited 
use, have been omitted, while more than one hun- 
dred pages of new matter have been added 

The methods for analysis of iron ore, iron and 
steel and for assaying have been given briefly, 
but perhaps as much in detail as is consistent 
with the general scope of the book. Several 
changes and additions to the Specific Gravity 
tables have been made by adoption of later and 
more accurate values 

In the notes on blast furnace practice have been 
outlined the more important theoretical and prac- 
tical points, which, it is hoped, will be of some 
service to those interested in the .manufacture of 
fron. 

The hygrometric table gives the necessary in- 
formation for determining the amount of mois- 
ture in air,.a subject whose importance in metal 
lurgical operations is being more fully recognized 
at present than heretofore. This table is new 
and is based on the most accurate data available 
at the present time 

The tables of weights and measures, United 
States and foreign, have been very much ampli- 
fied, and the conversion tables for United States 
and metric weight and measures of the U.S. Coast 
and Geodetic Survey included, the latter being 
based on the legal standard for this countr 

Numerous miscellaneous tables have been 
added, which, it is hoped, will be found of value 

r 
$3.90 


Sent postpaid “* receipt of price 
ry 
The Iron Trade Review Co., 


CHICAGO, CLEVELAND 


ENTRAL ¢ 


PITTSBURG 





LECTROTYPE 
AND ENGRAVN 


263271 § Cones CLEVELAND 9 


00D ENGRAVING 


ELECTROTYPING 
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THE EDWARD P. ALLIS COMPANY 


MILWAUEKEEZE, Wis. 


MANUFACTURERS OF 


Biowing Engines, Heisting Engines 
Pumping Engines Alr Compressors. 
Special Engines for Electric Lighting 
Street Railways and Rolling Mills, Ore 
Crushers, Crushing Rolls, Stamp Mills 
Cencentraters, General Mining Milling 
and Smelting Machinery. 











Southwark Foundry & Machine Co. 
PHILADELPHIA, PA, 
Porter-Allen Automatic Engines, 


Blowing Engines, Centrifugal Pumps, 
Weiss Counter-Current Condensers. 


William Tod & Go, 


YOUNGSTOWN, OHIO. 
The PORTER-HAMILTON ENCINE. 


Reversing Engines, Blow- 
ing Engines, Converters, Hy- 
draulic and special heavy 
machinery for the iron and steel 
trades. 


| 
| 
| 








AA 
ay 


- - Seward §. Babbitt. 








The Ceo. B. Sennett Co., Youngstown, Ohio 


MANUFACTURERS OF 


Sennett Compression Coupling 
And Other Specialties. 


We do not claim novelty in these Couplings so 
much as good material, good workmanship and 
extreme simplicity. We.make them of a very 
strong cast iron, with wrought iron bands. 

We make also the 


SENNETT ENGINE 
20 to 40 H. P. 


Foundry contracts solicited for duplicate cast- 
gs, from to }bs. to 5 tons each. 


IRONCLAD PAINT CO. iron cia Paint co. 


Factory, 76 & Ga moas aie "an none Case Bulld’g, And et the genuine article, and 

save suit for using an 

’ P article made in violation of the pat- 

ents issued to Wm. Green, and now 
owned by this Company. 


IRON CLAD PAINT Is the 


most durable, most 
fire-proof and Cheapest 
: 7 Paint made. 

— A oF Zoroend in Ol beth Dry and 


USED BY NEARLY ALL THE 
RAILROADS. 


















BUYERS’ DIRECTORY. 
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AGRICULTURAL SHAPES— 
Republic Iron & Steel Co., Chicago, 11, 


AIR COMPRESSORS— 
Kdw. P. Allis Co., Milwaukee, Wig, 
Fraser & Chalmers, Chicago, Il. 
Rand Drill Co., Chicago, ii:. 
Clayton Air Compressor Works, New York. 
Ingersoll-Sergeant Drill Co., New York, 
Hall steam Pump Co., Pittsburg, Pa. 
aa Maxwell & Moore, New York Cit 
W. Jj. Schaefer & Co., New York City. " 


AiR Hoists— 
Northern Engineering Works, Detroit Mich 
Whiting Foundry Equipment Co., Harve TT 
Manning, Maxwell & Moore, New York Gy ’ 


Arr Lirt PumMPps— 
Clayton Air Compressor Works, New York. 
The Ingersoll-Sergeant Drill Co.. New York. 


ANALYTICAL CHEMISTS— 
F. A. Emmerton, Cleveland, 0. 
O. Textor, Cleveland, O 
The Robert W. Hunt & Co., Chicago, Iii. 
John T. Jones & Co., Chicago, Il. 
Cremer & Bicknell, Cleveland. oO. 


ANGLES— 
Republic Iron & Steel Co., Chicago, Il. 
American Steel Hoop Co., Pittsburg, Pa. 


ANNEALING BoxES— 
Meehan Boiler & Construction Co., Lowellville 
Ohio. . 


ANTI-FRICTION METAL— 
Theo. Hiertz & Son, St. Louis. Mo. 
Magnolia Metal Co., New York City 
C. H. Besly & Co., Chicago, Ill. 
Wm. Cramp & Sons, Phuadelphia, Pa. 
Swarts Metal Refining Co., Chicago, Ill. 
Perfect Lubricating Meta! Co., Cincinnati, 0, 
Merchant & Co., Inc., a. Pa. 
F. R. Phillips Sons’ Co., Philadelphia, Pa. 
J.J. Ryan & Co., Chicago, Ill. 


BABBITT METAL— 

Theo, Hiertz & Son, St Louis, Mo 
Cc. H. Besly & Co., Chicago, I11. 
Swarts Metal Refining Co., Chicago, Ill. 
Perfect Lubricating M, tal Co., Cincinnati, 0. 
Magnolia Metal Co., New York City. 
Merchant & Co., Inc., Philadelphia, Pa. 
—- B. Clow & Sons, Chicago, Ill. 

orain Foundry Co., Lorain, O. 
J.J. Ryan & Co., Chicago, Il. 


BALLS— 
Cleveland Ball & Screw Co , Cleveland, O. 


BaR IRON AND STEEL— 
Monongahela Iron & Steel Co., Pittsburg, Pa. 
Aitna-ptandard Iron & steel .o., Bridgeport, O. 
Bourne-Fuller Co.. Cleveland, O. 
Republic Iron & Steel Co., Chicago, Ills. 
American Steel Hoop Co., Pittsburg, Pa 


BEARING METAL— 
Magnolia Metal Co., New York City 
Theo. Hiertz & Son, St. Louis, Mo. 
C. H. Besly & Co. a Ti. 
Swarts Metal Refining ‘o., Chicago, Ill. 
Perfect Lubricating Metal Co., Cincinnati, O. 
Merchant & Co., Inc., Philadelphia, Pa. 
F. R. Phillips Sons’ Co., Philadelphia, Pa. 
J.J. Ryan & Co., Chicago, Ill. 


BELTING— 
C. H. Besly & Co., Chicago, I11. 
The Chicago Rawhide Mfg.iCo., Chicago, Ill. 
The Gandy Belting Co., Baltimore Md. 
Main Belting Co., Philadelphia, Pa. 


BELT LACING— 
The Bristol Co., Waterbury, Conn. 


BLACKSMITH AND CARRIAGE SUPPLIES— 
C. H. Besly & Co., Chicago, Il. 


BLAST FURNACE MACHINERY— 
Excelsior Iron Works Co., Cleveland, O. 


BLAST FURNACE WORK— 
Enterprise Boiler Co., Youngstown, O. 
-— Boiler & Construction Co., Lowellville, 
°. 
The Wm. B. Pollock Co., Youngstown, O. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 
Southwark Foundry & Machine Co., Philadel- 
phia, Pa. 


BLOWING ENGINES— 

Southwark Foundry & Machine Co., Philadel- 
phia, Pa. 

Edward P. Allis Co., Milwaukee, Wis. 


BOILERS AND BOILER ATTACHMENTS— 
Hyde Bros. & Co., Pittsburg, Pa. 
The wm. B. rollock Co., Youngstown, O. 
Cahall Sales Department, Pittsburg, Pa. 
Enterprise Boiler Co., Youngstown, O. 
The Edward P. Allis Co., Milwaukee, Wis. 
Hooven, Owens & Rentschier Co., Hamilton, 0. 
Harrison Safety Boiler Works, Philadelphia. 
Meehan Boiler & ConstructionCo.,_Lowellvilie,O 
Wm. Cramp & Sons, Philadelphia, Pa. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 
The Aultman Co., Canton, O. 
Fraser & Chalmers, Chicago, Ill. 
Excelsior Iron Works Co., Cleveland, O. 
{omee Bonar & Co., Pittsbur h, Pa, 

. P. Davis Machine Co., Rochester, N. Y. 


BOILER CLEANERS— 
Union Boiler Tube Clearer Co,, Pittsburg, Pa. 


BOILER COVERING— 
C. H. Besly & Co,, Chicago, III. 


BOILER COMPOUNDS— 
The Ironsides Company, Columbus, O. 
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B FRONTS AND FITTINGS— 
Playford Stoker Co., Clevelana, O. 


R TUBES— 
— Sons, Cleveland, O. 
National Tube Co., Pittsburg, Pa. 
R TUBE CLEANERS— 
= Boiler Tube Cleaner Co., Pittsburg, Pa 


OLTS AND NuTS— 
“o K. Hirsch, Chicago, Ill. 
Upson Nut Co., Cleveland, O. 
BoRING AND TURNING MILLS— 
H. Bickford, Lakeport, N. H. 
U. Baird Machinery Co., Pittsburg, Pa 
Baush & Harris Machine Tool Co., Springfield, 


MMfekford Drill and Tool Co., Cincin zati, O. 


Brass CASTINGS— 
.J. Ryan & Co., Chicago, Il. 
rain Foundry Co., Lorain, O. 


BRIDGES— F 
Wm. B, Scaife & Sons, Pittsburg, Pa. 
Shiffler Bridge Lo.. Pittsburg. 


BUILDINGS (STEEL FRAME)— 
Wm. B. Scaife & Sons, Pittsburg, Pa. 
Shiffler Bridge Co., Pittsburg. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 


BUCKETS AND DERRICKS— 
Excelsior non Works Co., Cleveland, O, 


CaRsS— ' 
L .K. Hirsch, ChicagolI,1!. 
The Pressed steel Car Co., Pittsburg, Pa. 


Car UNLOADERS— 
Excelsior Iron Works Co., Cleveland, O. 


CaR WHEEL FOUNDRY PLANTS— 
Whiting Foundry Kquipment Co.,, Harvey, Il, 


CARRYING TONGS— 
Vulcan Mfg. vo., Pittsburg, Pa. 


CasE HARDENING MATERIALS— 
American Carburizing Co., New York City. 


CasTINGS— 
Seaman-Sleeth Co., Pittsburg, Pa. 
Hooven, Owens & Rentschler Co., Hamilton, O. 
Macbeth & Co., Cleveland, O. 
W. A. Jones Foundry Co., Chicago, Ill 
Brass Founders’ Supply Co., Newark, N. J. 
The Aultman Co., Canton, O. 
Riveiside Foundry Co., Cleveland, O. 
Wheeling Mold & Foundry Co., Wheeling, W.Va. 
Lorain Foundry Co., Lorain, O. 
Bethlehem Steel Co.. South Bethlehem, Pa. 


CASTINGS (ALUMINUM) 
J.J. Ryan & Co., Chicago, I11. 


CasTINGs (BRaAss)— 


Coal MINING MACHINERY— 
Jeffrey Mfg. Co., Columbus, O. 
Webster Camp & Lane Machine Co., Akron, O 


COMPAROMETERS— 
Vulcan Mfg. Co., Pittsburg, Pa. 


COMPRESSED AIR SHOP TOOLS— 
Clayton pny oe Works, New York City. 
Rand Drill Co., Chicago, Il, 
The In 11-Sergeant Drill Co., New York. 
Q & C Co., Chicago, Ill. 
American Pneumatic Tool Co.. New YorkCity. 
Manning. Maxwell & Moore. New York City. 
W. J. Schaefer & Co,, New York City. 


COMPRESSION CoUPLINGS— 
The Aultman Co., Canton, O. 
Geo. B. Sennett Co., Youngstown, Ohio. 


CONTRACTORS FOR CLEANING BOILERS— 
Union Boiler Tube Clea-.er Co., Pittsburg, Pa. 


CONVEYORS— 

Jeffrey Mfg. Co., Columbus.O. 

Heyl & Patterson, iy my: Pa. 

Link-Belt Machinery Co., jcago, Til. 

The Aultman Co., Canton, O. 

The Brown Hoisting and Conveying Machine 
Co., Cleveland, 0. 

Webster Camp & Lane Machine Co., Akron, O. 


CorRE OVENS— 
Millett Core Oven Co., Brightwood, Mass. 


CORRUGATED IRON— 
Berger Mfg. Co., Canton, O. 
Aitna-Standard Iron & Steel Co., Bridgeport, o. 
Cincinnati Corrugating Co., Piqua, O. 
Wm. B. Scaife & Sons, Pittsburg, Pa. 


CoTron TIES— 
American Steel Hoop Co., Pittsburg, Pa. 


CRANES— 
Northern Engineering Works, Detroit, Mich. 
Wm. 10d & Co., Youngstown, VU. 
Marion Steam Shovel Co., Marion, O. 
Reading Crane & Hoist Works, Reading, Pa. 
The Bucyrus Co., South Milwaukee, Wis. 
Whiting Foundry Equipment Co., Harvey, Ill. 
Brown Hoisting and Conveying Machine Co., 
Cleveland, Ohio. 
Excelsior Iron Works Co., Cleveland, O. 
Manning, Maxwell & Moore, New York City. 
Cleveland Crane & Car Co., Cleveland, O. 


CRANK HANDLES— 
Norwood Bicycle Co., Cincinnati, O. 
CuPOLAS— 
Riter-Conley Mfg. Co., Pittsburg. Pa. : 
Northern Engineering Works, Detroit, Mich. 
Whiting Foundry Equipment Co , Harvey, Ill. 


DIES— 
Danielson Machine & Tool Co., Cleveland, O, 


DREDGES— 





}-J- Ryan & Co., Chicago, Ill. 

orain Foundry Co Lorain. O. 

CASTINGS (BRONZE)— 
J. J. Ryan & Co., Chicago, Ill. 
Lorain Foundry Co., Lorain, O. 


CasTINGS (MALLEABLE) — 


Acme Ma'leable Iron Works, Buffalo, N. Y. | 
Buhl Malleable Co., Detroit. Mich. | 


Forster, Waterbury & Co , Chicago, III, 


CEMENT— 
The Brier Hill Iron & Coal Co., Youngstown, O. | 
Garden City Sand Co.. Chicago, Il. 
Reed F. Blair & Co., Pittsburg, Pa. 


CHAIN HOISsTs— 
Reading Crane & Hoist Works, Reading, Pa. 


CHAIN BELTING— 
Heyl & Patterson, Pittsburg, Pa. 
e wh 3 Co., Columbus, O. 
ink-Belt achinery Co., Chicago, Ill. 
The Aultman Co., Canton, O. 
Buhl Malleable Co., Detroit, Mich. 


CHANNELERS— 
The Ingersoll-Sergeant Drill Co., New York. 


CHEMISTS— 
F. A. Emmerton, Cleveland, O. 
O. Textor, Cleveland, O. 
The R. W. Hunt & Co., Chicago, Ill. 
John T. Jones & Co., Chicago, Ill. 
Cremer & Bicknell, Cleveland, O. 
We Fu Go Co. Cincinnati, O. 


CHILLED AND SAND ROLLS— 

Wm. Tod & Co., Youngstown, O. 

Seaman, Sleeth Co., Pittsburg, Pa. 

Riverside Foundry Co., Cleveland, O. 

Totten & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. 

F. R. Phillips Sons’ Co., Philadelphia, Pa. 

Lorain Foundry Co., Lorain, O. 


CHucks— 
Skinner Chuck Co., New Britain, Conn. 
Coar, CuTTERS— 
The Ingersoll-Sergeant Drill Co., New York. 
Jeffrey Mfg. Co., Columbus, O 
Coal ScREENS— 
Hendrick Mfg. @>., Carbondale, Pa. 
Rob’t. Aitchinson Per. Meta! Co., Chicago, Ill. 
Jeffrey Mfg. Co., Columbus, O. 
The Aultman Co., Canton, O. 
CoaL AND CoKE— 
M. A. Hanna & Co., Cleveland, 0. 
Rogers, Brown & Co., Cincinnati, O 
} newt red & Co., Pittsburg, Pa. 
orster, Waterbury & Co., Chi Ill. 
H. C. Frick Coke Co., Pittsburg, Pa. 
McKeefrey & Co., Leetonia, O. 
Washington Coal and Coke Co., Pittsburg, Pa. 
Pickands, Mather & Co., Cleveland, O. 


Marion Steam Shovel Co., Marion, O. 
The Bucyrus Co,, South Milwaukee, Wis. 


| DRILL GRINDERS— 


J. Wendell Cole Columbus, O. 


DRILL PRESSES— 
American Tool Works Co., Cincinnati, 0, 
W. P. Davis Machine Co., Rochester, N. Y. 
C. H. Besly & Co., Chicago, 111. 
U. Baird Machinery Co., Pittsburg. Pa. 
Bickford Drill & Tool Co.. Cincinnati, O. 
Baush & Harris Machine Tool Co., Springfield, 


| Mass. 


Manning, Maxwell & Moore, New York City. 
Danielson Machine & Tool Co., Cleveland, O. 


DROP FORGINGS— 

Wyman & Gordon, Worcester, Mass. 

Chicago Drop Forge & Foundry Co., Kensing 
ton, Il. 


Drop HAMMERS— 
Baush & Harris Machine Tool .Co., Springfield, 
Mass. 


Drop PRESSES— 
Avery Stamping Co., Cleveland, O. 
Bertsch & Co., Cambridge City. Ind. 
Cc. H. Besly & Co., Chicago, Ill. 
E. Konigslow & Bro., Cleveland, O. 
Danielson Machine & Tool Co., Cleveland, O. 


DyNAMOS— 
Jeffrey Mfg. Co., Coluntbus, O. 


EAVE TROUGHS AND CONDUCTORS— 
Berger Mig. Co., Canton, O. 


ELEVATORS— 
Whiting Foundry Equipment Co,, Harvey, Ill, 


ELEVATING AND CONVEYING MACHINERY- 
Hey! & Patterson, Pittsburg, Pa. 
1 ae fg. Co., Columbus, O. 
ink-Belt achinery Co., Chicago, Il. 
Lidgerwood Mfg. Co., New York City. 
The Aultman Co., Canton, O. 
The Brown Hoisting and Conveying Machine 
Co., Cleveland, O. 
Webster Camp & Lane Machine Co., Akron, O 
Buhl Malleable Co., Detroit, Mich. 
Excelsior Iron Works Co., Cleveland, O. 


| 
| EMERY AND CORUNDUM WHEELS— 
Star Corundum Wheel Co., Detroit, Mich. 
Cc. H. Besley & Co., Chicago, Ill. 
J. Wendell Cole, Columbus and Chicago. 
Northampton Emery Wheel Co., Chicago, Ill, 
W. P. Davis Machine Co., Rochester, N. Y. 
| EMERY WHEEL MACHINERY— 
J Wendell Cole, M.E., Columbus,O., or Chicago 
Ster Corundum Wheel Co., Detroit, Mich. 
Cc. H. Besly & Co., Chicago, Ill. 
Northampton Kmery Wheel Co., Chicago, Ill. 
W. P. Davis Machine Co., Rochester, N. Y. 











ENGINEERS AND CONTRACTORS— 
Wellman-Seaver En gineerin g Co., Cleveland, O 
Walter Kennedy, Pittsburg, Pa. 

Hey! & Patterson. Pittsburg, Pa. 
Meehan Boiler & Const: Co., Lowellville,O 


J icago, Ill. 
iter-ConleyMfg. Co., Pittsburg, Pa. 
Jeff — Co., Columbus, O. 

Alex Laughlin & Co., Pittsburg, Pa. 
We Fu Go Co., Cincinnati, O. 
James Bonar & Co.. Pittsburg, Pa. 


ENGINE PACKING— 
Jenkins Bros., New York City. 
C. H. Besly & Co., Chicago, Ill 
James B. Clow & Sons, Chicago, Il! 


ENGINEERS’ SUPPLIES— 
C. H. Besly & Co., Chicago, Ill. 
éenkins Bros., New York City. 
ames B, Clow & Sons, Chicago, Ill, 


ENGINE LATHES— 
U. Baird Machinery Co., Pittsburg, Pa. 
American Tool Works Co., Cincinnati, O. 


ENGINES (OIL)— 
The Aultman Co., Canton, O. 


ENGINES STEAM)— 

W. P. Davis Machine Co., Rochester, N. ¥ 

Wm. Tod & Co., Youngstown, O. 

The Edward P. Allis Co,, Milwaukee, Wis. 

The Hooven, Owens & Rentschler o, Ham- 
ilton, O. 

The Anltman Co., Canton, O. 

Geo. B.. Sennett Co., Youngstown, Ohio. 


ENGRAVERS AND ELECTROTYPERS— 
Central Electrot & Engraving Co., Cleveland. 
National Engraving Co., Cleveland, U., 
Samuel R. Mason, Cleveland, O. 


FEED WATER HEATERS AND PURIFIERS— 
Harrison Safety Boiler Works, Philadelphia, Ps. 
James Bonar & Co., Pittsburg, Pa. 

We Fu Go Co., Cincinnati, O. 
Austin Separator Co., Detroit, Mich. 


FELLOE PLATES— 
Avery Stamping Co., Cleveland, O 


FILES, MAKERS OF— 
C. H. Besly & Co., Chicago, Ill, 


FILTERS 
Wm. B. Scaife & Sons, Pittsburg, Pa. 


FIRE BRICK AND CLAay— 
J. V. Rose, Sharon, Pa. 
Union Mining Co., Mt.Savage, Md. 
Clearfield Fire Brick Co., Clearfield, Pa. 
Dover Fire Brick Co., Cleveland. 0, 
F. B. Stevens, Detroit, Mich. 
Chicago Fire Clay Product Co., Chicago, Til. 
Scioto Star Fire Brick Works, Portsmouth, O. 
Kentucky Fire Brick Works, Portsmouth O. 
Webster Fire Brick Co., South Webster, O. 
Aitna Fire Brick Co., Oak Hill, O. 
Oak Hill Fire Brick & Coal Co., Oak Hill, O. 
Hoimes, Strachan & Co., Detroit, Mich. 
Garden City Sand Co., Chicago, Ill. 
A. F. Smith & Co., New Brighton, Pa. 
Chas Taylor’s Sons Co. Cincinnati, O. 


Fire PRoor COVERING— 
C. H.Besly & Co., Chicago, I11. 


PLEXIBLE SHAFTS— 
Union Boiler Tube Cleaner Co., Pittsburg, Pa. 


FLUE CLEANERS— 
Union Boiler Tube Cleaner Co., Pittsburg, Pa. 


FooT AND POWER LATHES— 
U. Baird Machinery Co., Pittsburg, Pa. 


FoRGINGS— 
Come Drop Forge & Foundry Co., Kensing- 
ton, . 
Cleveland City Forge & Iron Co., Cleveland, O. 
Bethlehem Steel Co., South Bethlehem, Pa. 
Breeburn Steel Co., Braeburn, Pa. 
Wyman & Gordon, Worchester, Mass. 
Danielson Machine & Tool Co., Cleveland, O. 
Samuel Trethewey & Co., Pittsburg, Pa. 


FOUNDRIES— 
Wm. Tod & Co., Youngstown, O. 
Seaman, Sleeth Co., Pittsburg, Pa. 
Hooven, Owens & Rentschler Co., Hamilton, 0. 
W. A. Jones Foundry Co., Chicago. 
effrey Mfg. Co., Columbus. O. 
rass Founders’ Supply Co., Newark, N. J. 
The Aultman Co., Canton, O. 
Riverside Foundry Co., Cleveland, O. 
I. & BE. Greenwald Co., Cincinnati, O. 
Wheeling Mold & Foundry Co., Wheeling, W.Va. 
Excelsior Iron Works Co., @leveland, O. 
Macbeth & Co., Cleveland, O. 


FOUNDRY EQUIPMENT. 
Miller & Hays, Akron, O. 
Tabor Mfg. Co., Elizabeth, N. J. 
Millett Core Oven Co., Brightwood, Mass. 
Brass Founders Supply Co., Newark, N. J. 
Vulcan Mfg. Co., Pittsburg, Pa. 
Northern Engineering Works, Detroit, Mich. 
Cleveland Crane & Car Co., Cleveland, O. 
Whiting Foundry Equipment Co., Harvey, Ill, 
FOUNDRY FacINGs— 
Cleveland Facing Mill Co., Cleveland, O. 
FOUNDRY SUPPLIES— 
Northern Engineering Works, Detroit, Mich. 
Chas. Taylor’s Sons Co., Cincinnati, O. 
Miller & Hays, Akron, O. 
Clearfield Fire Brick Co., Clearfield, Pa. 
Cleveland Crane & Car Co., Cleveland, O. 
The Ohio Sand Co., Conneaut, O. 
{\Union Mining Co., Mt. Savage, Md. 
. Dover Fire-Brick Co., Cleveland, O. 
FA. F. Smith & Co., New Brighton, Pa. 
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Whiting Foundry Equipment Co., Harvey, Ill, 

Millett Core Oven Co., Bright » Mass. 

Cleveland Facing Mill Ss Cleveland. O. 

Garden City Sand Co., Chicago, Ill. 

Chicago Fire — uct Co., tangs. Ti. 

Brass Founders’ suppl a Co., ‘Newark, N we 

Vulean Mfg. Co., 

Scioto Star Fire Brick Works. i Portsmouth, O. 

a Fire Brick Works, Portsmouth, O. 

Webster Fire Brick Co., South Webster, O. 

Ajtna Fire Brick Co., Oak Hill, O. 

J. V. Rose, Sharon, Pa. 

Oak Hill Fire Brick & Coal Co., Oak Hill, O. 

Holmes, Strachan & Co., Chicago, I1l. 

Newport Sand Bank Co., Newport, Ky. 
FRICTION METAL— 

James B. Clow & Sons, Chicago, III. 

‘Theo. Hiertz & Son, St, Louis, Mo. 

C. H. Besly & vo., Chi oO, Ali. 

Swarts Metal Refining ‘o., Chicago, Ill. 

Magnolia Metal Co., ew York City 

Pertect Lubricating Metal Co., Cincinnati, oO. 

Merchant & Co., Inc., Philadeiphia, Pa. 

F. R. Phillips’ Sons Co., Philadelphia, Pa. 

J. J. Ryan & Co., Chicago. Til. 


FURNACES— 
Playford Stoker Co., Cleveland, O. 


FURNACE LININGS— 
Union Mining Co., Mt. Savage, Md. 


FURNACE, MELTING— 
Whiting Foundry Equipment Co., 


FuEe.L.Onm, BURNERS— 
W. 8. Rockwell & Co., New York City. 


GALVANIZED [RON— 
Apollo Iron & Steel Co., Pittsburg, Pa. 


GALVANIZERS— 
Aiina-Staudard Iron. & Steel Co., Bridgeport, O 
Apollo Iron & Steel Co., Pittsburg, Pa. 


GALVANIZING Pots— 
The Wm. B. Pollock Co., Youngstown, O. 


Gas ENGINES— 
Northern Kngineering Works, Detroit, Mich. 


GAUGE CocKs— 
James Bonar & Co., Pittsburg, Pa. 


GEARING— 
I. & EK. Greenwald Co., Cincinnati, O. 
The R. D. Nuttall Co., Allegheny, Pa. 
The Van Dorn & Dutton Co., Cleveland, O. 
Fraser & Chalmers, Chicago, Ill. 
Sag “ae Foundry & Machine Co., 
ia 
. James Bonar & Co., Pittsburg, Pa. 
GEAR CUTTING— 
The &. D. Nuttall Co., Allegheny, Pa. 
The Van Dorn & Dutton Co., Cleveland, O. 


GEAR LUBRICANTS— 
The Ironsides Company, Columbus, O. 


GIRDER WORK— 
Wm. B. Scaife & Sons, Pittsburg, Pa. 


GRINDSTONES— 
Cc, H, Besly & Co., Chicago, Ill- 


GRAPHITE YAINT— 
Jos Dixon Crucible Co., Jersey City, N. J. 


GRATE BAaRS— 
Geo. BK. Sennett Co., Youngstown, Ohio. 
Gray IRON CASTINGS— 
W.A, Jones Foundry Co., Chicago, Ill. 
Brass founders’ supply Co., Newark, N; J. 


Hack SAws— 
Q & C Co., Chicago, Ill. 


HANDLES— 
Norwood Bicycle Co., Cincinnati, O. 


HANGERS— 
K. A. Delano, Chicago, I1l. 
Dodge Mtg. Co., Mishawaka, Ind. 
The Aultman Co., Canton, O. 
ye & Laughlins, Ltd., Pittsburg, Pa. 
I, & KE. Greenwald Co., Cincinnati, Oo. 


HARNESS SNAPS— 
Covert Mfg. Co., West Troy, N. Y. 


HoIsts— 
Reading Crane & Hoist Works, Reading, Pa. 
The Auiltman Co., Canton, O. 
Lidgerwood Mfg. Co., New York City. 


HEATERS AND PURIFIERS— 
Harrison Safety Boiler Works, Philadelphia. 
james Bonar & Co., Pittsburg, Pa. 
We Fu Go Co., Cincinnati, oO. 
Austin Separator Co., Detroit, Mich. 


HEAVY HARDWARE— 
C. H. Besly & Co , Chicago, Ill. 
Parkhurst & Wilkinson Co., Chicago, I11. 


HOISTING ENGINES— 
The Haward Fr. ales co,, Milwaukee, Wis. 
Lidgerwood Mfg. , New York City. 
The Aultman Co, Satan 
Webster, Camp & Lane Machine Co., Akron, O. 
Excelsior Iron Works Co., Cleveland, Oo 


HOISTING MACHINERY— 
Link-Belt Machinery Co., Chicago, Il. 
Readin areas & Hoist Works, Reading, Pa 
Jeffrey . Co., Columbus, O. 
Lior ron Works Co., Cleveland, O. 
Lidgerwood Mig. Co.. New York city. 
Hey! & Patterson, vitteburg, Pa. 
The Aultman Co., Canton, O 
The Brown Hoisting and Conveying Machine 
Co., Cleveland, O. 
Webster, Camp & Lane Machine Co., Akron, O. 


HorsE SHOES— 
Phoenix Horse Shoe Co., Joliet, Ill. 


Harvey, Ill. 


IMPULSE CLEANERS— 
Union Boiler Tube Cleaner Co,, Pittsburg, Pa. 


INDUSTRIAL CARS— 
The Pressed Steel Car Co., Pittsburg, Pa. 


INGOT MoLps— 
Lorain Foundry Co., Lorain, O. 


INJECTORS— 
C. H. Besly & Co., Chicago, Il. 
Manning, Maxwell & Moore, New York City. 
James Bonar & Co., Pittsburg, Pa. 


INSURANCE COMPANIES— 
Hartford Steam Boiler I. & I. Co., Hartford, Ct 





Philadel- 


IRON BUILDINGS— 
Schiffler Bridge Co., Pittsburg, Pa. 
Riter-Conlev Co., Pittsburg. Pa. 
Wm. B. Scaife & Sons, Pittsburg, Pa. 


IRON, NAILS AND STEEL— 
C. KR. Besly & Co., Chicago, Ill. 
K. H. Stroud & Co., Chicago, [11 
Parkhurst & Wilkinson Co., Chicago, III. 
L.. K. Hirsch, Chicago, Il. 


IRON AND STEEL ROOFING— 
Berger Mfg. Co., Canton, O. 
Attna-Standard Iron & &teelCo.. Bridgeport O 
Cincinnati Corrugating Co., Piqua, O. 
Wm. B, Scaife & Sons, Pittsburg, Pa. 


IRON ORE— 
Lake Superior Consolidated Iron Mines New 
York City, N. Y¥. 
arg & Norton & Co., Cleveland, O. 
anna & Co.. Cleveland. O. 
Drake Bartow & Co.,Cleveland, O. 
Pickands. Mather & Co., Cleveland, O. 


IRON WORKING TOOLS— 
Avery Stamping Co., Cleveland, O. 
American Tool Works Co., Cincinnati; O. 
H. Bickford, Lakeport, 
C. H. Besly & Co., Chicago. Til. 
U. Baird Machinery Co., Pittsburg. Pa. 
Armstrong Bros. Tool Co., Chicago, I. 
The Armstrong Mfg. Co.. Bridgeport, Conn. 
Bickford Drill & Tool Co., Cincinnati, O. 
Skinner Chuck Co., New Britain, Conn. 
— & Harris Machine Tool Co., Springfield. 
age 
W. P. Davis Mactine Co., Rochester. N. ¥ 
Manning, Maxwell & Moore, New York City. 
Bertsch & Co., Cambridge City, Ind. 
Skinner Chuck Co., New Britain, Conn. 


LADLES— 
Northern Engineering Works, Detroit, Mich. 
Whiting Foundry Equipment Co,, Harvey, Ill 


W. P. Davis Machine Co., Rochester, N. 
U. Baird Machinery Co., Pittsburg. Pa. 
Rickford Drill & Too! Co., Cincinnati, O 
Danielson Machine & Tool Co., Cleveland, O. 
Manning, Maxwell & Moore, New York City. 
American Tool! Works Co., Cincinnati, O 


LINK BELTING— 
The Jeffrey Mfg. Co., Columbus, O. 
Link-Belt Mac iuery Co., Chicago, Ill. 
Heyl & Patterson, Pittsburg, Pa. 
The Aultman Co., Canton, O. 


LOCOMOTIVES— 
L. K. Hirsch, Chicago, I11. 
Hyde Bros. & Co., Pittsburg, Pa. 


MACHINISTS’ TOOLS AND SUPPLIES— 
American Tool Works Co., Cincinnati, O. 
W. P. Davis Machine Co., Rochester, N. Y. 
H. Bickford, i akeport, N. H. 
C. H. Besly & Co., Chicago, Ill. 
U. Baird Machine Co., Pittsburg, Pa. 
Bertsch & Co., Cambridge City, Ind. 
Armstrong _ Tool Co., Chicago, I11. 
Bickford Drill & Tool Co., Cincinnati, O. 
Parkhurst & Wilkinson Co., Chicago, 111. 
Skinner Chuck Co., New Britain, Conn. 
Baush & Harris*Machine Too! Co., Springfield 
Mass. 
Danielson Machine & Tool Co., Cleveland, O. 
Manning, Maxwell & Moore, New York City. 


MACHINE SCREWS— 
C. H. Besly & Co., Chicago, Ill. 


MACHINE SHOPS— 
The R. D. Nuttall Co., Alleghenv, Pa. 
Danielson Machine & Tool Co,, Cleveland, O. 


MACHINERY AND TOOL STEEL— 
C. H. Besley & Co., Chicago, Ill. 
Breeburn Steel Co., Breeburn, Pa. 
Crescent Steel Co., Pittsburg, Pa. 
La Belle Steel Co., Pittsburg, Pa 
Byron H. White, Chica 5, Il. 
Morris & Bailey Steel . Pittsburg, Pa. 
Monongahela Iron & Steel Co., Pittsburg, Pa 


MAGNESIA COVERING— 
Cc. H. Besly & Co., Chicago, Il. 
James. B. Clow & Sons, Chicago, I] 


MALLEABLE FOUNDRY PLANTS— 
Whiting Foundry Equipment Co., Harvey 


MALLEABLE CASTINGS— 
Acme Malleable Iron Works, Buffalo, 
Buhl Malleable Co., Detroit, Mich, 
Forster, Waterbury & Co., Chicago, Il. 


MANUFACTURING CHEMISTS— 
We Fu Go Co., Cincinnati, O. 


MANUFACTURED IRON AND STEEL— 
Bourne-Fuller & Co., Cleveland, O. 
itna-Standard Iron & Steel Co., Bridgeport, O 
The Morris & Bailey steel Co., Pittsburg, Pa. 
Parkhurst & Wilkinson Co., Chicago, nit 
Ohio Steel Co., Youngstown. O 
Republic Iron & Steel Co., Chicas 0, Ill. 


Y. 


Tll, 


N. Y. 











Monongahela Iron & Steel Co., Pittsburg, Pa. 


= -* yr A! — Chicago, Iii 

erfect Lubricating Metal Co., Cinci 
Merchant & Co., Inc.. Philadelshia, ven, 0. 
Magnolia Metal Co., New York City. 

Swarts Metal Refining Co., Chicago, Ills 

F. R. Phillips’ Sons Co., Philadelphia, Pa. 
J.J. Ryan & Co., Chicago, Til, 


METAL CEILINGS— 
Berger Manufacturing Co., Canton, 0. 


METAL WORK 
Avery Stamping Co , Cleveland, 0 


MILLING MACHINES— 
American Tool Works Co., Cincinnati, ¢ 
W. P. Davis Machine Co., Rochester, N, 
U. Baird Machinery Co., Pittsbur 
Danielson Machine & Tool Co., 5 oO. 
Manning, Maxwell & Moore, New York City, 


MINING MACHINERY— 
C. H. Besly & Co., Chicago, I'l. 
The Edward P. Allis Co., Milwaukee, Wis, 
Jeffrey Mfg. Co., Columbus, O. 
Lidgerwood Mfg. Co., New York City. 
Wm. Cramp & Sons, Philadelphia, Pa 
The Bucyrus Co., South Milwaukee, Wis, 
Marion Steam Shovel Co., Marion, O. 
Webster, Camp & Lane Machine Co., Akron, 0, 
Fraser & Chalmers, Chicago, II. 
Excelsior Iron Works Co., Cleveland, 0. 


MINE PuMPS— 

F. M. Prescott Steam Pump Co.,Milwaukee, Wis, 
MOLDING MACHINES— 

Tabor Mfg. Co., Elizabeth, N. J 

Whiting Foundry Equipment Co 
MOLDING SAND— 

Ohio Sand Co., Conneant. U. 

F. B. Stevens, Detroit, Mich. 

Garden City Sand Co., Chicago, II! 

Newport Sand Bank Co., Newport, Ky. 
| MULTIPLE DRILLS— 

Bickford Drill and Tool Co., Cincinnati, ¢ 

Baush & Harris Machine Tool Co., Springfield, 
Mass. 
NICKEL PLATING OUTFITS— 

Northampton Emery Wheel Co., Chicago, III. 
NuTs AND BOLTs— 

Upson Nut Co., Cleveland, O. 
OILLESS BEARINGS— 

C. H. Besly & Co,, Chicago, 
O11, BURNERS— 

W. S. Rockwell & Co., 
Om, Curps— 

Cc. H. Besly & Co., Chicago, Ill. 

James Bonar & Co., Pittsburg, Pa 
Or, FILTERS— 

James Bonar & Co., Pittsburg, Pa. 
Or, PuMPs— 

C. H. Besly & Co,, Chicago, II! 


Or, SEPARATORS— 


Harvey, Il. 


Tl) 


New York City 





Harrison Safety Boiler Works, Philadelphia, Pa 
Austin Separator Co., Detroit,Mich. 
ORE CARS— 


| The Pressed Steel Co, Pittsburg, Pa 


| ORE CRUSHERS— 

The Kdward P. Allis Co,, Milwaukee, Wis. 
effrey Mfg. Co., Columbus, O, 

| he Aultman Co., Canton, O, 

Fraser & Chalmers Chicago, II], 


ORE SCREENS— 
Rob’t Aitchison Per. Metal Co., 
The Aultman Co., Canton, O. 
Fraser & Chalmers, Chicago, III. 
James Bonar & Co., Pittsburg, Pa. 


PACKING— 
C. H. Besly & Co., Chicago, Ill, 
Tenkine Bros.. New York City. 
James B, Clow & Sons, Chicago, I 


PAINT— 
Iron Clad Paint Co., Cleveland, O 
Jos. Dixon Crucible Co., Jersey City, N. J 


| PATTERN WorRKS— 
Gobeille Pattern Co., Cleveland. O. 
Forsythe Pattern Works Youngstown, O. 


PERFORATED METALS— 
Aitchison Perforated Metal Co., Chicago, Il. 
Fraser & Chalmers, Chicago, I1l. 
Hendrick Mfg. Co., Carbondale, Pa 


Pic IRoN— 
Rogers, Brown & Co., Cincinnati, O 
Reed F. Blair & Co., Pittsburg, Pa. 
Clinton Iron & Steel Co., Pittsburg. 
Forster, Waterbury & Co., Chicago, I1l. 
Bourne-Fuller Co, Cleveland, O. 
M. A. Hanna & Co., Clevelana, O. 
E. H. Stroud & Co., Chicago, Il. 
F. B. Stevens, Detroit, Mich. 
McKeefrey & Co., Leetonia, O. 
SuperiorCharcoal Iron Co., Grand Rapids, Mich 
Spearman Iron Co., Sharpsville, Pa 
Hickman, Williams & Co., Chicago, Ill, 
The Brier Hill Coal & Iron Co., Youngstown, O. 
Pickands, Mather & Co., Cleveland, O. 
Republic Iron & Steel Co.. Chicago, Il. 
American Steel Hoop Co., Pittsburg, Pa. 
American Steel & Wire Co., Chicago, Ill, 


| PG IRON CASTING APPARATUS— 
| Heyl & Patterson, Pittsburg, Pa. 
G. H. Ginther, Special Agent, Pittsburg, Pa 
PipE (Cast [RON)— 
James B. Clow & Sons, Chicago, II! 


Chicago, Il. 





| PrrpE (RIVETED STEEL)— 


Wm. B. Scaife & Sons, Pittsburg, Pa 
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LEANERS— 
Union Boiler Tube Cleaner Co., Pittsburg, Pa. 


” COVERING— 
C. H. Besly & Co., Chicago. Ill. 
Jenkins Bros., New York City. 


preg CUTTING AND THREADING Ma- 


HINES— 
The Armstrong Mfg. Co., Bridgeport, Conn. 
pire FouNDRY PLANTS— 
Whiting Foundry Equipment Co., Harvey, Il, 


ANERS— 
P. Davis Machine Co., Rochester, N. Y. 
U. Baird Machinery Co., Pittsburg, Pa. 
Bickford Drill & Tool Co., Cincinnati, O. 
Danielson Machine & Tool Co., Cleveland, O 
Manning, Maxwell & Moore, New York City. 
American Tool Works Co., Cincinnati, O. 


PLATES— 
Enterprise Boiler Co.. Youngstown. O. 


Republic Iron & Steel Co., Chcago, Ill. 
PLUMBERS’ AND GAS FITTERS’ SUPPLIES— 


C. H. Besly & Co., Chicago, Il. 
James B. Clow & Sons, Chicago, Ill. 


PNEUMATIC APPLIANCES— 
Clayton Air Compressor Works, New York. 


PNEUMATIC TOOLS— 
American Pneumatic Tool Co., New York City 
Q & C Co., Chicago. Ill. : 
W. J. Schaefer & Co., New York City. 


PORTABLE FORGE— 
C. H. Besly & Co., Chicago, Ill. 
Vulcan Mig. Co., Pittsburg, Pa. 


PowER Drop HAMMERS— 

Baush & Harris Machine Tool Co., Springfield 
Mass. 
POWER PRESSES-- 

Avery Stamping Co., Cleveland, O. 

Bertsch & Co., Cambridge City, Ind. 

E. Konigslow & Bro. Cleveland, oO. 

Danielson Machine & Tool Co., Cleveland, O. 


POWER TRANSMISSON MACHINERY— 
effrey Mfg. Co., Columbus, O. 
tf A. Delano, Chicago. M1. 
Dodge Mfg. Co., Mishawaka, Ind. 
The Aultman Co., Canton, O. 
ones & Laughlins, Ltd., Pittsburg, Pa. 
i & E. Greenwald Co., Cincinnati, O. 


PRESSES— 
Bertsch & Co., Cambridge owe Ind, 
C. H. Besly & Co.. Chicago. Il. 
K. Konigsiow & Bro. Cleveland, O. 
Danielson Machine & Tool Co., Cleveland, O. 
Avery Stamping Co., Cleveland, 0. 


PRESSURE GAUGES— 
The Bristol Co., Waterbury, Conn. 
James Bonar & Co., Pittsburg, Pa. 


PULLEYS— 

W. A. Jones Foundry Co., Chicago, M1 
BK. A. Delano, Chicago, I11. 

Dodge Mfg. Co., Mishawaka, Ind. 

The Aultman Co., Canton, O. 

effrey Mfg. Co., Columbus, O. 

Jones & Laughiins, Ltd., Pittsburg, Pa 
. & E. Greenwald Co., Cincinnati, O. 


PuMPs (STEAM)— 
The Kdward P. Allis Co.. Milwaukee, Wis 
Blakeslee Mfg. Co., Du Quoin, Ill, 
— M. Prescott Steam Pump Co., Milwaukee 
Wis. 
Hall Steam Pump Oo., Pittsburg, Pa. 
Southwark Foundry & Machine Co., Philadel- 
phia, Pa. 


PUNCHES— 
E. Konigsiow & Bro. Cleveland, O. 


PyYROMETERS— 
Edward Brown, Philadelphia, Pa. 
Vulcan Mfg. Co., Pittsburg, Pa. 


RADIAL DRILLS— 
Bickford Drill and Tool Co., Cincinnati, O. 
Baush & Harris Machine Tool Co.. Springfield, 
Mass. 
RAILS 
L, K. Hirsch, Chicago, Il] 
Hyde Bros. & Co., Pittsburg, Pa 
RAILWAY SUPPLIES— 
Cleveland City Forge & Iron Co., Cleveland, O. 
Garden City Sand Co., Chicago, I11. 
L. K. Hirsch, Chicago, Ill. 
RELAYING RAILS 
L. K. Hirsch, Chicago, Il 
| {Hyde Bros. & Co., Pittsburg, Pa 


RIVETS— 
Champion Rivet Co., Cleveland, O. 
Jonuse & Laughlins, Ltd., Pittsburg, Pa. 


RIVETED STEEL PIPE— 
The Wm. B. Pollock Co. Youngstown, O 


Rock DRILLS— 

Rand Drill Co., Chicago, Ill. 

The Ingersoll-Sergeant Drill Co., New York. 
ROLL FORGINGS— 

Samuel Trethewey & Co., Pittsburg, Pa. 
ROLLING MILL MACHINERY— 

Totten & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. 

FP. R. Phillip s’ Sons Co.. Philadelphia, Pa 

Whiting Foundry Equipment Co, Harvey, 11 
Roors— 

Shiffier Bridge Co., Pittsburg. 

Riter-Conley Mfg. Co., Pittsburg, Pa. 

Wm. B. Scaife & Sons, Pittsburg, Pa 
Saws— 





Peter Gerlach & Co., Cleveland, O. 


Scrap IRoN— 
L. K. Hirsch, Chicago, Il. 
Hyde Bros. & Co., Pittsburg, Pa. 


SCREENS FOR Coal, ORE, Etc.— 
Robt Aitchison Perforated Metal Co., Chicago. 
Hendrick Mfg. Co., Carbondale, Pa. 
efirey Mfg. Uo., Columbus, O. 
e Aultman Co., Canton, O. 
Fraser & Chalmers, Chicago, Ill. 


ScREWws— 
C. H, Besly & Co., Chicago, Ill. 
Upson Nut Co., Cleveland, O. 
Chicago Screw Co., Chicago, I!) 
ScREW MACHINES— 
Cleveland Ball & Screw Co., Cleveland, O. 


SECOND HAND MACHINERY— 
L. K. Hirsch. Chicago, Ill. 
Hyde Bros. & Co., Pittsburg, Pa. 


SEPARATORS— 
Harrison Safety Boiler Works, Philadelphia, Pa. 
Austin Separator Co., Detroit, Mich. 


SHAFTING— 

EK. A. Delano, Chicago, Ill. 
Dodge Mfg. Co., Mishawaka, Ind. 
Fitzsimmons & Co., Cleveland, O. 
The Aultman Co., Canton, O. 

effrey Mfg. Co., Columbus, O. 

ones & Laughlins, Ltd., Pittsburg, Pa 

. & E. Greenwald Co., Cincinnati, O. 
Bethlehem Steel Co., South Bethlehem, Pa, 
American Steel & Wire Co., Chicago, Ill. 


SHAPERS— 
W. P. Davis Machine Co., Rochester, N. Y. 
ae & Harris Machine Tool Co., Springfield, 
ass. 
American Tool Works Co., Cincinnati, O. 


SHEARING AND PUNCHING: MACHINERY— 
Bertsch & Co., Cambridge City, Ind. 
Danielson Machine & Tool Co., Cleveland, O. 


SHEAR KNIVES— 
Samuel Trethewey & Co., Pittsburg, Pa. 


SHEET IRON— 
Atna-Standard Iron & Steel Co., Bridgeport, O. 
KE. H. Stroud & Co., Chicago. Ill. 
Republic Iron & Steel Co., Chicago, Ill. 
Struthers Iron & Steel Co., Struthers, O. 


SHIP YARDS— 
Wm. Cramp & Sons, Philadelphia, Pa. 


SOLID STEEL SHEAR KNIVES- 
Samuel Trethewey & Co., Pittsburg, Pa. 
SPIKES 
Hyde Bros. & Co., Pittsburg, Pa 
SPECIAL MACHINERY— 
American Tool Works Co , Cincinnati, O. 
James Bonar & Co., Pittsburg, Pa. 
Avery Stamping Co., Cleveland, O. 
& © Co,, Chicago, Ill. 
he Aultman Co., Canton, O. 
Jeffrey Mfg. Co., Columbus, oO. 
E. Konigsiow & Bro. Cleveland, O. 
Wheeling Mold & Foundry Co., Wheeling, W. Va. 
Danielson Machine & Tool Co., Cleveland, O. 
STACKS— 
Wm. B. Scaife & Sons, Pittsburg, Pa. 
STAND PIPES— 
The Wm. B. Pollock Co., Youngstown, O. 


STEAM BOILER INSPECTORS— 
Hartford Steam Boiler luspection & Insurarce 
Co., Hartford, Conn. 


STEAM PIPE AND BOILER COVERING— 
C. H. Besly & Co., Chicago Ill. 


STEAM PACKING— 
James B. Clow & Sons, Chicago, III. 
.. H. Besly & Co., Chicago, iu. 


STEAM PUMPS— 

Hall Steam Pump Co., Pittsburg, Pa. 

Blakeslee Mfg. Co., Du Quoin, I1l. 

a M. Prescott Steam Pump Co., Milwaukee, 
Wis. 

Edw. P. Allis Co., Milwaukee, Wis. 

Southwark Foundry and Machine Co., Phila- 
delphia, Pa. 

James Bonar & Co., Pittsburg, Pa. 
STEAM SEPARATORS— 

James Bonar & Co., Pittsburg, Pa. 

Austin Separator Co., Detroit, Mich. 

Harrison Safety Boiler Works, Philadelphia, Pa 
STEAM SHOVELS AND DREDGES— 

Marion Steam Shovel Co.. Marion, O 

The Bucyrus Co., South Milwaukee, Wis. 


STEAM SPECIALTIES— 


Cc. H. Besly & Co.. Chicago, Il. 
James Bonar & Co., Pittsburg, Pa. 


STEEL— 
Otis Steel Co., Cleveland, O. 
E. H. Stroud & Co., Chicago, I11. 
Breeburn Steel Co., Breeburn, Pa. 
Crescent Steel Co., Pittsburg, Pa. 
La Belle Steel Co., Pittsburg, Pa. 
The Morris & Bailey Steel Co., Pittsburg, Pa. 
Byron H. White, Chicago, Il. 
Monongahela Iron & Steel Co., Pittsburg, Pa. 
American Steel Hoop Co , Pittsburg, Pa. 
American Steel & Wire Co., Chicago, II1, 
Struthers Iron & Steel Co., Struthers, O. 


STEEL BALLS— 
Cleveland Ball & Screw Co., Cleveland, 0. 
Norwood Bicycle Co., Cincinnati, O 
STEEL BANDS— 
American Steel Hoop Co., Pittsburg, Pa. 
American Steel & Wire Co Chicago, Ill. 
STEEL BLOOMS AND BILLETS— 


National Steel Co., Chicago, I1! 

Bethlehem Steel Co., -ou.in Bethlehem, Pa. 
The Lorain Steel Co., Lorain, O. 

Jones & Laughlins, Ltd., Pittsburg, Pa. 
American Steel Hoop Co., Pittsburg, Pa. 


STEEL CaRS— 

The Pressed Steel Car Co,, Pittsburg, Pa. 
STEEL CASTINGS— 

Otis Stee) Co., Cleveland, O. 

Q & C Co., Chicago, Ml. 

Bethiehem Steel Co., South Bethlehem, Pa. 
STEEL CEILINGS— 

Berger Manufacturing Co., Canton, O. 
STEEL FRAME MILL BUILDINGS— 
Wm. B. Scaife & Sons, Pittsburg, Pa. 
STEEL FOUNDRY PLANTS— 

Whiting Foundry Equipment Co., Harvey, I! 
STEEL Hoors— 

American Stee] Hoop Co., Pittsburg, Pa. 


STEEL PLANTS— 
The Wm. B. Pollock Co., Youngstown, O. 


The Riter-Conley Co., Pittsburg, Pa. 
STOKERS— 

Playford Stoker Co., Cleveland, O. 
TANKS— 


Enterprise BoilerCo., Youngstown, O. 

Meehan Boiler&Construction Co., Lowelliville O. 
Wm. B. Scaife & Sons, Pittsburg, Pa. 

The Wm. B. Pollock Co., Youngstown, O. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 

The Aultman Co., Canton, O. 


TANK CaRs— 
The Wm. B. Pollock Co., Youngstown, O. 


TIN AND TERNE PLATES— 

E. H. Stroud & Co., Chicago, Il. 

American Tin Plate Company, Chicago, Ill. 
TIN PLATE MACHINERY— 

Totten & Hogg Iron and Steel Foundry Co. 
Pitisburg, Pa. 

F. R. Phillips’ Sons Co., Philadelphia, Pa. 


Too, STEEL— 
C. H. Besly & Co., Chicago, Il. 
Breeburn Steel Co.. Breeburn, Pa. 
Crescent Steel Co., Pittsburg, Pa. 
La Belle Steel Co., eye Pa. 
Monongahela Iron & Steel Co., Pittsburg, Pa. 
TRAMWAY EQUIPMENT— 
Whiting Foundry Equipment Co., 
TRANSMISSION MACHINERY— 
Hey! & Patterson, Pittsburg, Pa. 
Link-Belt Machinery Co., Chicago, Il. 
The Lane & Bodley Co., Cincinnati, oO. 
W.A. Jones Foundry & Machine Co., Chicago. 
Jeffrey Mfg. Co., Columbus, O. 
Dodge Mfg. Co., Mishawaka, Ind. 
The Aultman Co., Canton, O. 
Brown Hoisting and Conveying Machine Co., 
Cleveland, Ohio. 
TROLLEY TRACKS— 
Whiting Foundry Equipment Co,, Harvey, I1! 
Northern Engineering Works, Detroit, Mich 
Miller & Hays, Akron, O 


TRUCcKS— 
Northern Engineering Works, Detroit, Mich 
Whiting Foundry Equipment Co., Harvey, Ill 


TUBES— 
National Tube Co., Pittsburg, Pa. 
S. Fix’ Sons, Cleveland, O. 
TuBE CLEANERS— 
Union Boiler Tube Cleaner Co., Pittsburg, Pa. 


TuBE WELDING— 
8. Fix Sons, Cleveland, O. 


TUMBLERS— 

Northern Engineering Works, Detroit, Mich. 

Whiting Foundry Equipment Co., Harvey, Il 
TURNBUCKLES— 

Republic Iron & Steel Co., Chicago, Ill, 

Cleveland City Forge & Iron Co., Cleveland, 0 
Twist DRILLs— 

Cc. H. Besly & ©o., Chicago, Ill, 
Twist Dri, CaAsks— 

Vulcan Mfg. Co., Pittsburg, Pa. 
VALVES— 

James B. Clow & Sons, Chicago, Ill. 

c. M. Besly & \o., Chicago, irs. 

Tenkins Bros., New York City 

Manning, Maxwell & Moore, New York City. 

James Bonar & Co., Pittsburg, Pa. 
WASHERS— 

Avery Stamping Co., Cleveland, O, 
WATER SOFTENING PLANTS— 

We Fu Go Co., Cincinnati, O. 
WIRE— 

American Steel & Wire Co., Chicago, Ill. 
WIRE COATING— 

The Ironsides Company, Columbus, O. 
WIRE FENCING— 

American Steel & Wire Co., Chicago, Ill 
WIRE FILLER— 

The Ironsides Company, Columbus, O. 
WIRE MACHINERY— 

S. W. Goodyear, Waterbury, Conn. 
WIRE NaILs— 

American Stee! & Wire Co., Chicago, Til. 
WIRE RopE COATING— 

The Ironsides Company, Columbus, O. 
WrrE Rope FILLING— 

The Ironsides Company, Columbus, O. 
Woop PULLEYs— 

Dodge Mfg. Co., Mishawaka, Ind. 
WROUGHT PIPE— 


Harvey, Ill, 





American Steel & Wire Co., Chicago, Ill 


National Tube Co., Pittsburg, Fa. 
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JUDGE and JURY. 


SEEK 


Buyers of Austin 
Separators may be both 
Judge and Jury. 









We ship responsible 
parties in any part of 
the United States on 
o days’ trial, and pay 
Freight both ways if 
our guarantee is not 
substantiated. 


There need be. no 
question of a selection 
if you want a steam or 
oil separator. 


THE AUSTIN SEPARATOR 


guarantee is broad and 
liberal and means en- 
tire satisfaction or no 
sale. The practical ad- 
vantages of aseparator 
on steam plants are 
known to every practi- 
cal up-to-date engineer 
and yet there are thou- 
sands of manufacturers 
who are throwing away 
good money every day 
by not using them. 




























Our Catalogue may 
convince you that you 
need one and that one, 
the Austin Separator. 










FeSEE 
AUSTIN SEPARATOR CO., 
18-23 Woodbridge St., 
DETROIT, - - MICH, 


























“It is true 
that advertising 
will not 
put merit 
into poor 
merchandise, 
but good 
merchandise 
often becomes 
poor for the 
want of good 
advertising.’’ 


—Some Essential Oils fer Advertasers 


aie 








NICKEL STEEL 22°" 


When the Best Material Obtainable is Desired. 








Ssmai | BETHLEHEM STEEL C0. 








BRANCH OFFICES: — 100 Broedway, New York; 421 Chestnut St., Philadelphia ; 1433 
Marquette Building, Chicago; 406-407 Perry-Payne Building, Cleveland ; we 
Main St., Cincinnati; 601 Burlington Building, St. Louis; 430 Endicott Building, 
St. Paul; 726 Gravier St., New Orleans. 

















VW M. 
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Hydraulic Pressed Forging. 


WYMAN & GORDON, Worcester, Mass. 
New York Office: 116 Liberty st. 





DHROY FORGING Ss. 








We MANvuFACcTURE AND ErRtecT 


STEEL FRAME MILL BUILDINGS 


in all parts of the United States. 
IRON and STEEL TANKS (ocr Liquids or Gases. 

GERM PROOF WATER FILTERS, 10 gal. to 10,000 gal. capacity per hour. 
RIVETED STEEL PIPE. 
STEEL STACKS. 

Wm. B. Scaife & Sons, 


(Established 1802.) 
PITTSBURCH, - - «= PA, 




















Ee. A. DELANO, 
50 to 52 So. Clinton St., Chicago. 


MANUFACTURER OF 


SHAFTING, PULLEYS & HANGERS. 


A Large Stock Constantly on Hand. 


CORRESPONDENCE SOLICITED. 


~ THE LORAIN FOUNDRY COMPANY, 


Lorain, Ohio. 
| SAND AND CHILLED ROLLS. 


Heavy Iron Castings in Loam, Dry and Green Sand, 
Made from Cupola or Air Furnace. .. 


| BRASS AND COPPER CASTINGS. 


[LXON’SsiLica (GRAPHITE DAINT 


FOR TIN OR SHINCLE ROOFS AND IRON WORK. Tin roofs well painted have not re- 
IT IS ABSOLUTELY WITHOUT AN EQUAL, quired repainting forx0to x5 years 


If you need any paint it will pay you to send for circular. 


JOSEPH DIXON CRUCIBLE CoO., Jersey City, N. J. 
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x o Emery-Corundum, 


Sad WHEELS, 
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J if . . 
ard Sellers’ Tool and Twist Drill Grinders. 
mpan pe A 
Sharpsvilie, “ 43 J. WENDELL COLE, Zi, C 
I ted Foundry Irons. | P. 0. Box 84, 911 No. 112 Clark St., ae) 
ness, Strength, Fluid-| COLUMBUS, OHIO. CHICAGO. ILL. ~@ ) ras rand 
ity, Uniformity. 









American Scotch Yuen eh aman anaeaaaa’ 



























































brand unequaled. ° ° 7 . ; 

es ees, teen Radial Drills, Fase Weil & 
CLEVELAND. 0 FOR EVERY CLASS OF WORK. 1899 Catalog Describes Them. H. a ah; &C ) if 

'@ BAUSH & HARRIS MACHINE TOOL CoO., .. eeneO iit H ; 

$ Sprinmgegficila. Mass., U.S. A.. ‘i , 

: SALES ACENTS: EUROPEAN ACENTS: tt 

Absolutely without a rival. MANNING, MAXWELL & MOORE, SELIG SONNENTHAL & CO., a>! 
New York, Chicago, Pittsburg, and Cleveland. London. E. C. 3 { 

Perfect HILL, CLARK & CO., E. SONNENTHAL. Jr., ie 
Boston. Berlin, Germany. rn Be 

. . Na a he th ha tae ta he ee hh et et th et et a ee eee! ; 
Lubricating és 
¥ 
MEEHAN VERTICAL WATER TUBE BOILER. Bet 
Metal. The Best Boiler for Utilizing Waste Gases | | ef 
Around Blast Furnaces and Rolling Mills. | -s 3 ( 
Graphite Bearing Metal" in the We Make a Specialty of Repair and Renewal Work at Plants. |_Write tor Photoxraph and Low P F ( 
ri cul 
Takyour dealers fort. | | THE MEEHAN BOILER & CONSTUCTION CO., | Firp Brick, Fire Clay, Pigtr f° 
. Lowel'vilie, Ohio. ' 
Perfect ttseatng aa -G, | FB. STEVENS. Detroit. Mek: & j : 
Second an um Sts., 
Cincinnati, Ohio, U.S.A. | @aaieewney The “ORIGINAL GANDY” | — | 
‘ Stitched Cotton Duck Belting, When writing to advertisers pimp | 
THE; 0 m 7 Especially adapted for Main Drivers, Saw Mills, Cotton Gins, mention The Iron Trade a. : 
“4 Ne. {| Cotton Presses, and for all places where belts are subjected tc : 
DANIELSON a . moisture or atmospheric changes, the “GANDY” stangs paramorvnt. . 
°J For farther information, prices, etc., write , 
MACHINE The GANDY BELTING CO., Baltimore, Md. "13,000 Acres of Mineral Ln | 
-AND TOOL Siete ei ee 
FOR SALE OR LEASE. 
COMPANY, on favorable terms. Correspondence soldat 
DEALERS IR 









Address R. P, BRONSON, 
Ishpeming, 








A large and growing circulation 


MACHINERY Shovels 
Machine Tools pron Mining. 


MANUFACTURERS OF 
' ] ° ° 
I DIES We have machines of new designs with 
? . . . . . 
| hoisting, swinging and crave engines. 


Special Machinery, Etc. | These were designed and constructed espe- 


machine shop and foundry firms ha 
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ECLIPSE 
Pneumatic Hammers and 


Most Efficient and durable. Prices & 































Special Department for | cially to meet requirements of iron mining W. J. SCHAEFER & C0, ~ 
ini 3 33 Barc St., New York 
DEVELOPING INVENTIONS and coal mining fields. 33 Barclay at in enna Cay, 
in SECRET. » | 
am tac of | WE INVITE MOST RIGID SPECIAL MAC 
IRON CASTI . 
NEW and INVESTICA rion. | E stimates made from drawings. Work ~ 
SECOND HAND — =? ings prepared, 
PRESSES and For full information address WHEELING MOLD AND FOUNDRY 





MACHINE TOOLS WHEELING, W. VA. 


THE Pittsburg Office, 717 Park 


RON STEM HOTEL 6. FEE renoo mean 


Light and Heavy Plates Cut to 
| Marion, Ohio. 
“y 









earried in stock , 
| 93t097 
Lake St., 


Cleveland, 0. 





Washers and Felloe Plates. 


‘ —s Sole Mfrs. of “NEVER-BREAK” 
Ye When writing to advertisers please mention The Iron Trade Review. “THE AVERY STAMPING CO., Cle 


















